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ANNUAL REPORT FOR 1909-10. 


ANNUAL REPORT 


OF THE 


BOARD OF SCIENTIFIC ADVICE 
FOR INDIA 


1909-1910. 


SUMMARY OF PROCEEDINGS, 


Eighteenth Meeting held at Simla on the 9th May 1910. 


Correspondence forwarded under Government Endorsoment between 
Government and the Inspeotor-Goneral of Agriculture in which were em- 
bodied memoranda on the work in progress in plant breeding—particularly 
of wheat and tobacoo—on Mendelian lines in the sectidn of Economic Botany 
‘and on the investigation of soil gases and availability of plant food being 
conducted in the Chemical soction of the Agricultural Research Instituto 
at Pusa was rend and recorded. 

Correspondence forwarded under Government Endorsement in which 
‘were set forth the views of the Observatories Committeo of the Royal 
Society of London on Meteorological work in India was read and recorded. 
‘The Observatories Committeo expressed their satisfaction with the various 
ines of investigation conducted by the Meteorological Department. 

‘The programmes for 1910-1911 of the various Departments were dis- 
cussed and with minor emendations in several were accepted. 
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Nineteenth Meeting held at Calcutta on the 2oth December 1910. 


After considering correspondence forwarded under Government En- 
dorsement between the India Office and the Director of the Imperial 
Institute, London, on the subject of furnishing the Indian Departments 
interested with the names of experts consulted by the Director of the 
Imperial Institute in sofentific and commercial enquiries made on bebalf 
of the Government of India the Board resolved to amplify their original 
resolution of the fifteenth meeting by explaining that they would be 
obliged if, in addition to the names of external referees consulted by the 
Director of the Imperial Institute, the names of officers of the Imperial 
Institute also would be furnished when asked for. 

Correspondence under Endorsement from Government on the remarks 
of the Advisory Committee of the Royal Society of London regarding the 
work of the Geological Survey and Civil Veterinary Departments and 
embodying the revised arrangements concluded with the Royal Society in 
respect of the future functions of their Advisory Committee was read and 
recorded. 

‘The Board then considered the draft Annual Report for 1909-1910. 
‘Tt was resolved that contributors to the Report should restrict their 
accounts to scientific work coming under the various headings of the Re- 
port, and should not deal with matters of departmental administration or 
detail. The advisability of combining the present separate accounts on 
chemical work into one section; of combining Botanical Survey with 
Forest Botany and Agricultural Entomology with Forest Entomology was 
discussed and the Secretary to the Board was authorised to communicate 
with the Departments concerned with a view to linking up those sections 
of the Report in future. 

The question of whether a section of the Annual Report should in 
future be devoted to the subject of scientific Libraries in India was re- 
ferred to Sub-Committee F (Libraries) for consideration and report to 
the Board at the next meeting. 


INDUSTRIAL AND AGRICULTURAL CHEMISTRY, 


ar 
D. HOOPER, PLC, F.O.S., 


a> 


J, W. LEATHER, Px.D., F.LC. 


‘This report is a roview of the chemical work done during the year in 
connection with Indian industries and agriculture, and on Indian material 
examined in other countries. It indicates a vast amount of scientific 
activity of which the results aro a useful contribution to our knowledge of 
indigenous products and their technical applications. Fur the purposes of 
tho report tho classification of Inst year has again been followed :— 

i. Analytical methods. 
fi, Industries basod on mineral production, 

Chemistry and physics of goils and water manuring. 

iv, Analyses of organic raw products and manufacturing provesses 
connested with them. 

. Gums, resins and rubber. 

. Bixed and volatile oils, 

|. Dyos and dyeing. 

‘Tans and tanning. 

. Fibres and paper. 

. Flour, sugars, starch, foods, 

« Accessories to human food, 

. Spirits. 

|. Drags. 














pemeerere 


(@) Analytical Methods. 
‘Phe Committee appointed by the Asiatic Society of Bengal to collect 
evidence and opinions on the adoption of a 
‘Temperature of reterence fr tale. (cs erature of reference suitable for India has 
published its report, ‘The temperature of 30°C. has been recommended ; 
40 scientific workers in India out of 50 being iu favour of this tempern- 
ture for chemical and physical operatious, India being ouly one of the coun 
tries of the tropics the matter has been considered of sufficient importance to 
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be referred to the Royal Society for submission to the International 
Association of Academies; for it is only in some such manner that other 
countries would have an opportunity of expressing their opinions, 


‘The Chief Chemical Examiner, Ordnance Department, has supplied the following 
fnformation with regard to oxperiments on explosives made in his laboratory. 

Mach troablo has buen experienced in storing explosives in Inia, as they are Table to 

deconspose and eventually ignite in consequence of the 

Stecge of expodres. igh temperature of forge, Modem epleiea we 
composed mostly of endothermic compounds, that is to say they can only bo built up from 
their elements with sbsorption of heat, Sach substinces aro neceatly unstable to 0 
agate or les extent, ana the rate of decomposition inereuesvapiy with the tempeatar. 
In the case of the two most important explosive compounds, gun-cotton and nitro- 
‘elyeorine, the rate of decomposition is apid enough even at a temperature of 140° F. to be 
‘ite cay to datet in the laboratory, and the rato is about doublet for every increase 
of 9° Pin the temperatare, Morover, tho ration is subject to autocatalyss, for the 
sitoas oxide end perhaps other products of dacompesition, whish accumulate in tho couse 
cf time greatly inowase tho rate of decomposition, 1? theso exploxiva thorafor ae 
stored for long periods at the temperatures prevailing in most parts of Indie, they are Liable 
‘to decompose more and more rapidly, until finally the rate of decomposition becomes 
so great that it risen tho temperate to the point of ignition and the explosive ctahea fie 

ene the importance of keeping the miagaines cool especialy if the explosives are to 
bo kopt for some year before uae, Various structaral alterations are tobe tied fn the 
sagazins of the Orfasnoe Department and the Fort Armaments with a view to, nedacing 
tho temperatare. ‘In the larger magazines refrigerating machinery will probably be 
introduced to artificially reduce the temperature, 

‘Records of the temperatures of all magazines are kept and the resalts tabulated. In 
‘onder to have a ready means of comparing the records for different magezines or the same 
ragasine in diferent year, a method has beon worked oat of plotting the figures foreach 
‘month round the cireamference of a circle and determining the position of tho “specific 
enmity 

Manindra Nath Banerjeo has described a convenient apparatus for the 

determination of equivalents of metals and the 

Gatien dese apmertes: ostimation of eatbon dioxide both directly and 
indireotly. ‘The equivalents of the following metals have been found by 
the apparatus: magnesium, zinc, aluminium and sodium. 

P. ©. Ray in collaboration with students has continued his studies of the 
nitrites of moreurg and other metal, in regard 
to which several papers have appeared during 
the year. On heating di-mereurammoniam nitrite, it commences to decoune 
pose at about 140° and the change is complete at 250° C.; the chief pro- 
duets are meroury, mercuric oxide. mercuric nitrate, nitrogen and nitrous 


oxide. 








Nitrtes. 
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Several double nitrites, namely, mercuric calcium nitrite, mercuric stron- 
tium nitrite and mercuric barium nitxite have been prepared by mixing the 
respective nitrites with mercurous nitrite, separating the precipitated mer- 
cury and evaporating in 9 vacuum. 


(ii) Industries based on Mineral Production. 


Mr. H. H. Davis in 1909 read a paper on The Indian Magnesite Ine 
dustry, According to the writer, Dr. Macleod 
wvas tho first person to suggest the possibility 
of starting a magnesite industry at Salem, Madias, in 1886. But work on 
a somowhat large scale has been begun only lately. From the analyses of 
samples of Indian magnesite by the author, as well as by other chemists, it 
was found that the mineral was of a very good quality, the percentages 
of lime, silica, iron oxide and alumina being exceptionally small. 

‘Tho calcined magnesite which is of great commercial importance is 
prepared from the Indian mineral. ‘The lightly calcined or caustic mag- 
nesia is largely used as an ingrodiont for coment. The dead-bunt or 
shrunk magnesia is used as a refractory lining for furnaces, converters in 
tho steol industry and for making refractory bricks, 

‘The Indian magnesite industry is at prosent in its infaney, but with the 
erection of suitable plant itis expected to become a very profitable one, 

Mr. Biraj Mohan Das has carefully caleulnted the amount of lost of 
sulphur in the manufacture of vitriol. All his 
exporiments and observations have been made 
‘on tho vitriol chambers of the Bongal Chemical and Pharmaceutical Works, 
Limited. ‘The total loss has beon sub-divided under the following heads :— 





Indlan Magnesite, 








Loss of sulphur in vitrlol works, 


(1) As sulphur dioxidoin tho exit gas. 5+ + 6 por cant 
@) Avwalphurtrionida =. ss ew Ow 
(8) As salphur by sublimation, and as sulphur oxides by 

‘premature condonsition, ea, s+ +16 ow 


‘Total loss calculated as sulphur dioxide is 4 per cent. on the sulphur 
dioxide entering the chamber, whereas the best managed European works 
Jose totally 1°5 per cent, to 25 per cent. on sulphur dioxide introduced, 

In connection with saltpetre Babu Manindra Nath Banerjeo has pub- 
lished a series of articles in the Modern Review 
on The NitreTndustry in Tirhut.” Analyses 
are given of the products and suggestions are made for the improvement of 
the manufacture. 


Saltpetre. 
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(iii, Chemistry and Physics of soils and water, 
‘Tho investigation of the amounts of water xequired by crops in India, 
which has been in progress for some years, (see 
Water requirements of <0P%. — afemoir of the Department of Agriculture, 
No. 8, Chemical Series, and this report for 1908-09, p. 12) has been continued 
both in the field and by pot-culture methods, the results of which are about 
to be published. ‘The newer pot-culture tests were made in part in order to 
check previous work and in part to ascertain what effect, if any, the nature 
of the soil has on the transpiration ratio, Regarding the former section of 
the work, the check consisted in the employment of larger jars of soil and 
these substantiated previous tests in shewing that the larger the mass of 
soil employed, the lower is the transpiration ratio, ‘The employment of 
different soils showed that, given a liberal water supply this factor has no 
influence on the transpiration ratio. 

‘The field tests have been conducted for three cold weather seasons at 
Cawnpore and at Pasa and have resulted in showing that (i) the erop ocea- 
sions a marked decrease of water concentration in the soil within the root 
range of some 7 to 9 feet, but that Lelow this depth the water-covcentration 
remains practically constant; (ii) that practically all the water assimilated 
by the plant or lost into the atmosphere by evaporation from the land 
surface is accounted for by this deorease of concentration ; (fii) that a com- 
parison of these data with the weight of crop gives a ratio closely approxi- 
mating to that obtained by pot-culture methods and hence support them. 

‘This work has also shown bow very great a value would be possossed by 
an accurate method for the determination of the quantity of water which 
can move through soils under the influence of surface tension. 

Tho rocorils which have been maintained for some years at Cawnpore 

‘eins and Pusa on the amounts of water draining 

away from arable and from eropped land, and 

the amounts of plant food, more especially nitrogen-compounds which are 

at the same time removed, have been continued, and in respect of nitrates 

somewhat extended. It is proposed to publish these data shortly. In 

addition to providing a comparison with the Rothamsted data, they show 

the effect of crops both on the amount of drainage and its constituents ; 
certain deductions are also possible in relation to the nature of drainage. 

‘Mr, W. H. Harrison has carried out a series of analyses of the gases 

ae which are evolved froin paddy fields which 
have been green-manured, ‘The work has not 
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been published, but Mr. Harrison bas courteously intimated the following 
as a typical sample :— 





Op, ee Cieuk se. | treater wets Co 5:6 per cont. 
° : Lobe Cae Sage noi cae 
CRONE, V4 Kd 5 ek ee ETT HOR 
N Me te ease Par WAY ce oe 488 Le 
‘The examination of alkali lands in the United Provinces, to which 





reference was made in last year’s report, is 
being continued. A now test has been devised 
for estimating the rate at which water can percolate through soils. By 
its aid the great difference between the physical state of some alkali lands 
and ordinary arable soil has been demonstrated, the former being only 
one-tenth down to one-hundredth part as permeable as the latter. 


Usar solls, 


(iv) Analyses of Raw Products and Industries connected with them. 

1, Gums, Resins and Rubber,—Five samples of rubber prepared from 
trees grown in tho Government Experimental Gardens at Kullar and 
Burliar in'the Nilgiri Hills have heen analysed at the Imperial Institute, 
‘The porcentage of eaontchoue is given as follows :— 





Caoutchone. 
No. 1 Ceara rubler (Menihot Glazioni?) . «8B per cent, 
» 2 Castillon rabber (Castitloa elastica) in CRN nh 
a) Do. 801, 

4 Para rubber (Jevea brasil + Oy 

6 De 15 





‘The valvon per Ib. in London aro given aa: No. 6. ids 5 No.2, Br, 2¢—Be. da; No. 8, 
Be, 6d.—Be, 8d; No. 4, 64.~5t. 2d. 5 No.5, Bs dd. 6d. 


2, Fixed Oils,~The Ditector-Genoral of Commercial Intelligence bas 
interested himself with regard to the utilisation 
of cotton seed oil and has supplied samples of 
the erude and refined oil to the Industrial Section of the Indian Museum 
for examination, ‘The chief problems for solution were : (1) the proportion 
of stearin or solid fats present in the oil expressed from Indian grown seed ; 
(2) the nature and amounts of the acrid and colouring principle ; and 
(8) the practicability of using the oil for edible purposes. Samples of the 
cil obtained from American seed grown at Dharwar and expressed at 
Cawnpore wore obtained for experiment. At the winter temperature of 
Caloutta (22°—24°C.) very little steaxin is deposited by this oil, but by 
chemical methods 20°5 and 82-4 per cont. of solid white fats were separated 


Cotton seed oll, 
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from two different samples. Previous investigators have found from 22°8 
‘to 82°6 per cent. of solid fats in commercial cotton seed oil. Dr, Lew- 
Kowitsch quotes some recent analyses in which the proportions of solid 
fatty acids in American and Egyptian cotton seed varied from 20°0 to 
244 per cont. From these results we may conclude that just as much, if 
not more, stearin esuld be obtained from Indian oil. ‘The separation of 
the solid fat would of course not be so easy a matter in India as itis in 
temperate climates. 

As regards the acridity of crude cotton seed oil it is evident that this 
is intimately associated with the reddish-brown colouring matter or bloom. 
No figares are available for showing the amount present in other oils, but 
‘the acid value of two kinds of oil from American seed from Dharwar gave 
respectively 7°5 and 9°7 per vent, By using an amount of alkali correspond- 
ing to these figures and subsequent washing, the colouring matter, bloom 
and acridity are entirely removed, and a refined oil obtained having the 
same yellow colour and other properties of the Egyptian refinod oil. The 
objectionable features of Indian cotton seed oil are removed by this 
method with very little Joss on the bull of the oil. Most of the edible 
cotton seed oil made in Britain is prepared from Egyptian seed, Indian 
cotton seed oil is said to have a disagreeable flavour either due to the excess 
of fibre in the seed or the condition of the seed when it arrives at the 
factory ; the refining of the Indian oil is also said to be more costly than 
Egyptian. From the above experiments it would appear that with very 
careful screening of the seed before crushing and by washing the oil 
thorougilly in the process of refining, a perfectly edible oil eould be produced 
for local use. 

‘The interest that has lately been taken in Soy beans and its oil has 

ioies prompted the Reporter on Economie Products 
“ to examine the beans grown in India. The 
Directors of Agriculture have suppliod samples from the chief districts 
where they are grown. Ninety-one samples have been received from 
Burma, Naga Hills, Shillong, Kalimpong, Kangra, Simla, Kashmir, Patna, 
Nagput, Poona and 37 villages of the United Provinces. ‘The oil content 
ranged from 18°5 to 224 per cent., the Poona samples yielding the highest 
amount, As far asthe yield of oil is concerned, Soy beans cultivated in 
India afford almost as much as is found in those from Manchuria and 
Japan. Only certain localities in India are suitable for growing Glycine, 
and these are upland situations in Burma, Assam and the lower valleys of 
the Himalaya. 
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‘The testing of the lesser known fixed oils has been continued by 
Ss ta ‘Mr, Hooper with some interesting results. 
‘The first to be considered is that of Celasirus 
paniculata, Malkanguni seeds yield a reddish oil, depositing white fats on 
standing. ‘The oil is reported to have peculiar medicinal properties and is 
given as a brain stimulant to students and pundits, The seeds are small, 
red and angular--a sample from Madras afforded 49°26 and one from the 
Punjab 44-7 por cent. of a thick reddish bitter oil. Seven samples of oil 
yeceived from Burma, Gathwal, Barhaich, Dehra Dun and Gorakhpur, bad 
‘the following constants: specific gravity at 50°C. “942 to “9565 acid 
value, 81°7 to 101-0; saponification value, 2180 to 240°7 ; iodine valuo, 75°5 
to 100°8 ; Reichert-Meiss value, 41 to 42. ‘The high saponification and 
Reichert-Meissl values agree with published analyses of the oil of the staff 
treo (Celastrus senegalensis) and spindle tree (Zuonymus ewropeus) of the 
samo natural order. 

Pyinkado seed (Xylia dolabriformis)-—'Tho hard seeds of this treo, fre- 
quent in Burma, yield to ether 21°1 por cont, of a yellow non-drying off 
melting at 22°. ‘The constants were ; acid value, 22-0 ; saponification value, 
176'8; iodine value, 89° 31°6 per cont, of the mixed lead salts was 
insoluble in other and tho liberated fat acid melted at 69°, consisting pro- 
Dbably of steurie acid 

‘Mimusops hezanira,—he tree is a native of the Decean and is culti- 
vated in Northern India, Kimi soods yield a clear yellowish non-dying 
cil depositing a white fat at 30°. The specific gravity at 40° is 0-005 
ftoid valuo 95:5. ‘The constants are: saponification value, 1954; iodine 
value, 72°55 Reichert-Meissl value, 0°17, 

Origanum oulgare—The minute seeds of this labiate plant have beon 
reported as oleaginous, A sample from Ramnagar, United Provincos, 
yielded to ether 27°9 yer cont, of a drying oil, ‘Tho oil had an acid value 
Sf 113, saponification value 194-9, and iodine value 190‘5. ‘The iodine 
value is, therefore, higher than that of linseed oil, and in this respect 
resembles the fatty oil of Peritla ocimotdes, a labiate plant indigenous in 
India, China and Japin. 

Prunus Puddun.—"The seeds of the Bird Cherry growing in the Hima- 
layas yield another peculiar oil remarkuble for its siceative properties. "The 
cil extracted by ether commenced to form askin and absorb oxygen as 
‘oon as evaporation was complete, Under the circumstances it was 
difficult to estimate its iodine value, A small sample was crushed in a 
‘mill, and the oil treated at once by Hubl’s solution showed a value of 172, 
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It dried to a skin in glass in two hours ; boiled linseed oil required 44 hours. 
‘The pressed cake and seeds distilled with water afforded considerable 
quantities of hydrocyanio acid and benzoyl aldohyae (cil of bitter almonds). 
Volatile Oils,—Txperiments have been made with lemon grass from 
Jalpaiguri, Bengal, to see what effect the 
net oat Sai ‘upon the yield and character of the 
oil, In July 1909 Mr. Burkill distilled grass before the flowering period, 
both locally and at Calcutta. T.vo months later in September he again 
distilled the grass before flowering. Finally the grass was cut while in 
flower and distilled, rst the flowers were used and then for another experi- 
mont the leaves only. ‘Tho samples were examined by Messrs. Schimmel & 
Co., but no differences of any importance were discoverable in the ofl from 
the flowers and the leaves; the samples showed no material divergence from 
those prepared from herb before fswering and no such differences were 
observable among the vacious oils distilled before flowering. ‘The oil from 
the leavos isa little richer in aldehydes and rather heavier than the oil 
from the flowers, but the few investigations do not admit of any final con- 
clusions 
Experiments made by A. J. Ultie in Java have shown that manuring 
does not affect the oil content of lemon grass. 
Palmarose oil (Cymbopogon Martini).—Mr. Burkill has supplied further 
ok! etails respeoting the distillation of this ofl 
as practised in British India, and Messrs. 
Schimmel & Co,, Leipzig, have reproduced in their report for April 1910 
some exeellont photographs of the process as conducted in the district of 
Khandesh. Samples of the oil collected by Mr. Burkill on the occasion 
of his visit have been chemically examined by Messrs. Schimmel & Co., and 
the resnlts show the difference between the Motia and Sofia oils which 
cocur in this district, ‘The Motia (Palmarosa) oil bas an avorago specific 
gravity of 0-801 and a geraniol content of 91-3, while the Sofia (ginger 
Grass) oil has an average spociic gravity of 0-041 and a geranial content 
of 48-7. ‘The Motia oil dissolves in 1°5 volumes of 70 per cent, aleohol and 
the Sofia oil requires ® per cont. for solution, ‘The Palmarosa grass is dis- 
tilled in the low-lying situations and the ginger grass on the plateau of 
Akrani. Groat credit is due to Mr. Burkill for having solved the mystery 
that has long surr sanded the orisin of these two commercial oils. 
‘The essential oil of Blumea baltamifera has been investigated by R. 
Jonas. The brown oil from which a portion 
ae eee: of the camphor (laevo-borneol) had been pre- 
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viously removed had the following characters: specific gravity 0:950 at 
15° G., acid value, 28°35 ; ester value, 1; acetyl value, 19°8, It cone 
tained cineol, limonene, borneol, Inevoreamphor, sesquiterpenes and sesque 
terpene alcohols, and a phenol identified as phloracetophenonedimethy! 
ether, in colourless crystals melting at 82—38°C, It gives a deep red 
colour with ferric chloride, ‘The oil from different sources varies con- 
sideably in composition, Messrs. Schimmel found in a sample of the 
cil received from Mr. R, §. Pearson, Dehra Dun, about 75 per cent. of 
Iecamphor and only 25 per cent. of oil. ‘The crude product showed 
specific rotation of 46°24, its melting point being 175°. ‘The borneol con- 
tent of the Ngai camphor was calculated at 24-4 per cent. 

Oil of Cimnamomum Tamaia.—'The leaves contain an essential oil, a 
pa aineletS sample of which was distilled in the Industrial 

' Section of the Museum and examined by 

Messrs, Schimmel & Co, with the following result, ‘The oil was of a lemon 
yellow colour and had a clove-like, at the same ti ly peppery, 
odour. It possessed a phenol content of 78 per cent. consisting of eugenol, 
In respect to its high eugenol contont it is closely allied to the ordinary ofl 
from Ceylon Cinnamon leaves, 

Aigle Marmetos oil-—The leaves of the Bel or Bael tree yield about 
6 per cent, of a faintly yellow coloured essence 
having tho following constants : specific grav- 
ity at 26° 0°856, saponification number 10°6. ‘The oil contained d-limoneno 
and no aldehydes. ‘The oil exposed to the air becomes cloudy and left to 
stand a considerable time, it again becomes clear, but assumes a viscous 
resinous condit'on, A resinous product was also obtained from the dried 
leaves by distillation (Ritsema, quoted in Schimmel’s Report, April, 1910). 

3. Dyes and Dyeing,—A. G. Perkin has continued his researches on 
the colouting matter of flowers and bas 
lately investigated the flowers of Gony- 
‘pium herbaceum, in which he finds threo hitherto unknown glucosides. 
Quercimeritsin Oj Hy) Oyg, the main constituent, erystallises with $ HO 
in small yellow plates m.p. 27—249°, dyos mordanted fabrics very similarly 
to quercetin and gives with lend acetato an orange-red precipitate, Iso~ 
quoreitrin, On Hyy Oyy, consists of pale yellow needles m.p. 217—219° and 
is rendily hydrolysed by acil with formation of querectin and dex 
With lead acetate it gives a bright yellow, precipitate. The third 
glucoside, gossypitzin Cp Hyy Cy pale orange yellow needles, m. p. about 
200202, when hydrolysed gives gossypetin and dextrose, Tt yields a 
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bright red precipitate with lead acetate and dyes mordanted fabries. ‘The 
flowers yielded 1-86 per cent: of colouring matter, consisting of quercetin, 
mixed with about 10 per cent. of gossypetin. 

Ina paper on “A Natural Substantive Dyestuft” A. G. Perkin desoribes 

his having obtained evidence of the presence 

eee of santain, the colouring matter of sandal 

‘wood, in the leaf-sheaths and stems of the great millet (Andropogon Sore 
ghum). The principle is termed dura-santalin. 

‘The relation between the chemical constitution of the mono-azo dyes 

A ae and their fastness to light, has been the subject 

of investigation by Professor E. R. Watson in 

collaboration with his students, A preliminary classification of known 

dyes in respect of their constitution and fastness, indicated that the fading 

in light of these dyes is a property closely associated with the readiness 

with which that part of the molecule containing (CH) or (NH,) groups 

suffers oxidation aud that it should hence be possible to predict the fastnoss 

of dyes. On applying the theory to dyes which have not been tested for 

fastness to light, it was found that the theory does not hold at all univer- 
sally, though certain compounds supported 

“Messrs. Bergtheil and Parvell are engaged in indigo research at Sirseah 
and a report for the year has been published. 
‘The work is being prosecuted on a new basis 
and valuable results may be expected. 

Investigations in England on indigo have been concentrated on ine 
dirabin, a natural constituent of the commercial dye. Messrs. W. P. 
Bloxam and A, G. Perkin have studied its constitution and have devised 
‘methods for its estimation. 

4. Tans and tanning.—The leaf gall of Pistacia mutica Fisch. et 

metas Mey. var. cabulica received from Baluchistan, 

wore examined in the Indian Museum. Both 

the leaves and the galls are used for dyoing and tauning. A separate 

chemical examinatior, was made of the leaf blades and the galls to see how 
the substance of the leaf had been changed by the aphid. 

‘The leaves contained 12:85 per cent. of tannin and the galls 15°16. 
‘The leaves also’ contained more albuminoids and ash than the galls. It 
was shown that the insect had caused a deposition in the galls of resinous 
and tanning matter and carbohydrates at the expense of the albuminoids, 
‘The increase of tannin is not so great as would be expected from the com- 
position of the galls of other species of Pistacia. 
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‘A specimen of the root of tho American Rumex hymenosepalus, grown 
Pane in Dharwar, Bombay Presidency, afforded 
ving 20-4 per cent. of tannin. This is abetter result 





‘than was shown last year when the root contained 14-9 per cent. In North 
America this root at different seasons of the year yields from 16°7 to 28% 
per cent. 

‘The bark of Clerstanthus collinus, a tan and fish poison of Madras, has 
been examined by J Dekker who has separated saponin, tannin and a 
crystalline phytosterin, 

8+ Pibres,—Several samples of fibrous substances have been sent to the 
Indian Musoum, Industrial Section, to ascertain their value for paper- 
making. 

1, Coir refuse (Cocos nucifera) from Malabar. 
2, Leaves of Areca Catechu from the Dooars. 
3, Bark of a tree (Bawhinéa) from the Central Provinces, 
4, Stems of grass (*Blkora ”) from Assam. 
5. Sucohi bark (dquilaria Agallocka) from Assam. 
6. Do, leaned and peeled. 
1. Do. __ polished, 
8. Rags, raw material, 
9 Do, bleached and washed, 2nd stage. 
10, Do, do. do, 8rd do, 
U. Do. do. do, 4th do. 
Analyses of the above gavo the following compositions :— 





























Coltulose. | Water, | Ash. 
a9 | 107 329 
319 BS 
4s4 | 106 60 
504 18 36 
418 98 lor 
81 102 63 
651 98 61 
67a 64 | 10 
652 80 160 
128 68 85 
187 64 38 
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‘The coir refuse is useless on account of the dark coloured coarse. fibre 
and large amount of ash. ‘The bark fibre and grass stems havo a satise 
factory cellulose content and little ash. ‘The Sacchi bark is a natural paper 
of Assam, and it is interesting to compare the composition of the erade 
ark with’ that prepared for writing. ‘The analyses of rags and the paper 
pulp made from them in four stages are instructive in showing the rise in 
‘the cellulose content in the prepared pulp. In addition to those materials 
12 kinds of grasses were sent from Kathiawar for the determination of 
cellulose. This constituent varied from 31-8 to 48-9 per cent., while the 
ash content ranged from 44 to 14'5 per cent. 
~ Samples of fibres from different parts of India have also been examined 
at the Imperial Institute and their values at the London market ascertained. 
The pereentages of cellulose in most of them as well as their values aro 
given below :— 


Cattaone- Yalu. 
Agate rigida from Madras... 780°], £86—£38 per ton, 
Agave americana from Madras + MO, e728, 
Furcroea sp. from Madras + 5 MON 226-297 5. | 
Manilla hemp from Kull, Mads. . 708%, £29424.” 


Agave fre ftom Awan | ee aaa 
gace seatona from the Andimen islands 760°, oq” 
Urens fibre. . . . es . as £12-102, to £18 per ton. 
Kapok (the seed-fioss of Erindendron an- 

Sractuoswm) from Madras. « . ~ ‘hd. per Ib. 
6. Flours, sugars, Starches, food.—One of ‘the most important 
qwestions that has transpired in the East is the alleged connection 
between rico and the disease beri-beri 
laces Drs, Frasor and Stanton of the Medical 

Tnalitte for Medical Reotch of the Federated Malay States 

Propounded the theory in 1909, and Dr. Hignet, the Chief Modizcl 

Officer of Siam, supported the conclusions amived at A series of 

experiments was carried out at the Instituto on fowls the reoalt of which 

veas that s large proportion of thoso fod on overmilld rico alone developed 

Polynenritis, while all those fed on partially husked paddy or undermifled 

ioe containing a certain amount of the polishings that are removed. in: the 

cleaning process, remained healthy. Practical measures wore taken in 

Various outbreaks of ber-beri by both Dr. Fraser and Dr Hignet on the 

Tings suggested by these researches and proviously by Dx Breddon with 

the best reslts, and they quoted a large number of cases in which the 

disease disappeared almost immediately on the substitution of a lee 
completely polished for a white rice diet 
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‘The Government of India have deputed Captain E. D. W. Greig, 
LMS, to investigate the subject of beri-beri in Bengal, and Mr. 
Hooper has been requested to assist in the matter of analysing samples of 
rico and grains consumed by beri-beri patients. ‘The enquiry has shown a 
marked difference in the amount of phosphoric pentoxide between the 
polished and unpolished rice which points to a deficiency of nutrient quan- 
tities in thediet which predisposes the system to disease. Rice being one of 
tthe principal dietetics in parts of India, further analyses are being made and 
the albuminoids of the polished and unpolished grains are being studied, 
in the light of the investigations of Rosenheim and Kajiura. 

G.-Evans has written a note on the annual variations in character of 
wheats of the Central Provinces (Dept., 
Agriculture, C. P., Bulletin No. 8, 1910) 
in which he shows that hard wheats contain more nitrogen than 
soft grains which seems to indicate that the commercial method of valua- 
tion on a basis of hard grain percentage is a very sound one. ‘The facts 
hhave long been recognised in Furope, Further iavestigations on Indian 
‘wheats aro being earried on and the results will be duly published by the 
Department of Agriculture, 
~ At the Sabour Agricultural station, Messrs. Taylor and Woodhouse 

‘aro investigating the period of maturity of the 
aeree indigenous canes of Bengal. 

In connection with analytical tests of a sugar-cane crop, an opportunity 
was taken at Pusa last season, of estimating the error involved in taking 
samples of cane, the probable error being calculated by means of the usual 
formulw, The test was too limited to admit of publication of the results 
cand the work will be repeated, but it is obvious that a knowledge of how 
to take the smallest sample which will represent the average composition of 
.a plot or field of cane would be most useful to those engaged on sugar-cane 
work, 

Bastia latifolia (Mahva) flowers were examined by A. H. Church 
Y in 1886 (Nature, XXXII, 343-344). They 
: have again been analysed by R. R. Bennett 
and J. D. W. Anklesaria who obtsined 49° per cent, of invert 
sugar and 184 per cent. of cane sugar. ‘The flowers also con- 
tained 18 per cent. of water, 2°6 per cent. of ash, and 07 per cent. of 
protein. Flowers from trees in the hilly districts contain more sugar than 
«those grown in the plains. An infusion of the flowers fermented with 

cr 
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yeast yield on distillation a spirit with a strong odour; this may be 
removed by digesting the strong distillate with a potash and redistilling, 

D. Hooper has examined the peculiar saccharine secretion deposited by 
Phromnia marginella, Olivier, on various 
species of Celastracee. The substance is found 
to be composed principally of duleiteol or duleite, an isomeride of mannitol 
or mannite found in commercial manna. 

Messrs. E. R. Watson, Monohar Gupta and 8. C. Ganguli have written 
an interesting note on the chemical examination of the butter-fat of the 
Indian buffalo. In a preliminary note on the 
subject by Watson (Journ, Asiat. Soc. 
Bengal, Vol. If, pp. 298-297) analytical figures were recorded which seemed 
to show that in Indian buffalo butter-fat the volatile fatty acids 
were almost entirely butyric. Further investigation recorded in the 
present paper has not confirmed this result, but has shown that the relative 
proportion of butyric to caproic acids is practically the same in the 
Indian buffalo butter-fat and in that of the ordinary cow. The processes 
of Henriques, Duclaux, Thorp, and Krishner were applied, and it is shown 
by several tests, illustrated in the paper by means of curves, that the ratio 
of butyric to caproie acid is practically 2: 1, the same as in Danish butter- 
fat. The second section of the work showed that the proportion of volatile 
acids in Indian buffalo-fat is practically the same as in that of European 
cows. 

A paper on “Analyses of gheo” by E. R. Bolton and C. Revis affords 
some useful constants of genuine gheo 
compared with those of samples adulterated 
with various vegetable fate, 

7. Accessories to human food.—The year’s contributions to the 
scientific work on tea include a bulletin by 
‘Dr. G. D, Hope intimating further investi- 
gations on behalf of the Indian Tea Association. ‘The bulletin deals with 
‘experiments on the quality of tea, 

‘The effect of climatic conditions has beon examined more particularly 
in respect of temperature and rainfall. A higher temperature is accom- 
panied by a higher proportion of total soluble matter in the leaf ; good rain 
produces a like effect, but excessive rain eauses a reduotion in this respect, 
‘The latter effect has been traced to absence of sunlight. ‘Tea grown under 
attificial shade, as also under trees, contained less soluble matter than tea 
freely exposed. ‘The same factor likewise occasions a redyction of tannin, 
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‘Tho recommendation is therefore made that where “ green manures” are 
grown they should be restricted to moderate proportions, ‘The efect of 
manures at the Hesleaka Experiment Station has boen examined in respect 
of the total soluble matter in the lea j artificial nitrogenous fertilizers tend 
to reduce somewhat the proportion of the total soluble matter at first, 
though this feature is of no serious moment if the fertilizers are employed 
in repeated small doses ; a complete” artificial manure has, however, advan- 
tages in this respect, Oil cakes do not act prejudicially on the total soluble 
matter. 

In respect of the manufacture of tea the investigations had to do with 
tho loss of estontial oils during “ firing,” and it was ascertained that quick 
firing at a high temperature was accompanied by a smaller loss of these 
constituents than slow firing at a low one. 

‘Alberkann has investigated a new substance named Assamin in Assam 
tea seed. ‘These seeds are already known to contain a saponin, 

8 Spirits,—During the year the question of the contamination of 
country liquots with copper salts has been reported on by tho Director of the 
Contral Excise Laboratory. In the case of Mahua spirit tho cause of this 
contamination proved to be copper “soap” produced by the action of 
orgunio acids on the still-worm methods for preventing this action and for 
cleaning the stll-woms by steaming, have been proposed and found satie- 
factory. The limit amount for copper salts in liquors has boon fixed at one 
quarter-grain por gallon, and a suitable test provided for the use of Excise 
aificrs which will detect amounts in excess of this limit. 

"Tho new denaturante for spirit which have been devised by Colonel 
Bodford have been now adopted throughout India, 

‘A special investigation of toddy with regard to alcoholic strength at 
various stages and of other points of excise interest was conducted in 
Bongal and Bastern Bengal. 

"A report has been made to Government on the inerease of alcoholic 
strength in casked spisits, which has been observed in certain parts of India. 

‘Amore accurate and rapid method for estimating true aleoholic strength 
of spirits in Custom Houses has heen submitted to Government. 

ixtondod tables for the reduction of spirits of any strength whose 
‘use wll eliminate  shainkage wastage,” ana a Pechnioal Excise Manual ” 
for the uso of Excise officers in India by Colonel Bedford are under issue. 

9: Drugs.—The question of a satisfactory test for samples of Indian 
hemp (Canvabit sative) has again en 
Sams tee pe tcese et he Droste atibe Cota 
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Excise Laboratory. The case requires that the chemical method shall” 


be closely correlated to results of physiological exporimonts, which latter 
have still to bo made, and no satisfactory progress has been attained. 

Before the Royal Society of Edinburgh last November Dr. James 
A. Gunn reported on ‘The Pharmacological Action of Harmaline.” Harma- 
line is the more important of two alkaloids 
found in the seeds of Pepanum Harmala, a 
plant which grows wild over a large area of Southern Europe, Egypt 
and Asia, ‘The seeds were used medicinally by the ancient Grecks 
as they are to this day in India, Dr. Gunn finds that harmaline belongs 
to the group of protoplasmic poisons of which the best known alkaloid is 
quinine, and the actions of harmaline and quinine are practically the 
same, so that it is possible that harmaline may come to be used as a 
remedy for those diseases in which quinine is known to be effective. 
~ An investigation has been made in the chemistry, biology and physiology 

: of the soap-glucoside obtained from the 

Paar jeebain: seeds of Bassia longifolia, ‘The results 
are communicated to the Journal of Bio-Chemistry, by B. Moore, 
8, C. ML. Sowton, F. W. Baker-Young and T. A. Webster of the University 
of Liverpool. Mowrin is the name given to the bitter, irritant glucoside of 
the cil-cake. Its not poisonous to animals when eaten, but kills when 
injeoted. Hydrolysed with bydroobloric acid, it gives « gelatinous precipi- 
tate of mowrie acid (CsHsOs). Mowsin gave 81 per cent, of moisture, 14-4 
per cont. of forfurol, 4-2 per cent, of dextrose and 40-1 per cont, of 
mowric acid. Injected into rats i causes paralysis of the limbs followed by 
respiratory failure resulting in death. ‘The heart is not materially affected, 
there is nevertheless a fall in blood pressure. Mowrin is a powerful hemo- 
lytic agent. 

The seeds of Dotura Metel, a poisonous plant of the Punjab, 
have beon examined by G. do Plato, 
‘The seeds are similar to those of tobacco, 
and while they contain, according to the author, neither alkaloids nor 
eyanogenetic glucosides, they contain allantoin. 

The bark of Zerminalia dejuna is recommended in Hindu Materia 

Modica in heart disease, and Lal Moban Ghoeal 

oan ee of the Caleutta Medical College has submitted 

it to a chemical examination and physiological experiments, ‘The drug 
contains sugar 17 per cent, tannin 12 per cont. colouring matter, a body 
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glucosidal in nature, and 80 per cent, of ash most of which consisted of 
calefum carbonate, 

Tho author, as the result of physiological experiments, proved that the 
drug is a cardiac stimulant, increasing the force of contraction and prolong 
ing the diastole, at the same time it slows the heart, but it never acts as a 
‘complete cardial poison, It also acts asa powerful hamostatic, the only 
drawback being the rise of blood pressure. 

‘The same ywriter has made observations chiefly of a physiological 
character on Boerhaavia diffusa, a herb 
largely used in Bengal in food and medicine. 
‘Tho anthor separated (1) an alkaloidal body, (2) an amorphous fat and 
(8) 16 por cent. of ash consisting of alkaline cbloride and sulphates. 
Tt was shown that the active principle is a djuretio chiefly acting on the 
glomerali of the kidney through the heart, inoreasing the beat ond 
strongth and raising the peripheral blood pressure in consequence. It 
hhas little or no action in respiration and on the liver its action is principally 
seoondary. 

‘Messrs. Power and Salway have examined the seeds of the common 
pumpkin (Cucurbita Pepo) which are regarded 
as an officient and harmless twnifuge, ‘The 
cil corresponded to 313 per cent. of the seed and consisted of tho 
glycerides of linoleic, oleic, palmitic and stearic acids and a, phytos 
terol. ‘Tho seeds also yielded sugar, salicylic acid, resinous matter and a 
new monocarboxylic acid melting at 99°. Physiological experiments proved 
that the reputed remodial action of tho seeds was not justified. 

‘Tho coeds of watermelon (Cucurbita Citrullus Linn.) have also been 
examined by Messrs. Power and Salway. 
‘The entire seods yielded-19 par cent. of fatty 
oil consisting of the glycerides of linoleie, oleic, palmitic and stearic acids 
sind a phytosterol, ‘The seeds also contained yoluble protein, resin, 
sugar and a now alcohol, cucurbitol, Physiological experiments with the 
esin showed that it was quite innocuous, 
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Chemical examination of Pumpkin seed. (Journ. 
An. Chem. Soe, a2zii (1910), 846-60.) 

Chemical examination of Watermelon seed. 
Gourn. Amer. Chem. Soc, razii (1910), 
360-74.) 

The Proteins of Rice. Journ. Physiology, 3 
(1908), No. 6, 54-66.) 

Essential Oils. (Reports, October 1909 and April 
1910) 

‘The Butter-fat of the Indian Buffalo. (Journ. 
Asiat. Soe. Bengal, vi, No. 4, 181-93.) 

‘The Fastness of the Indigenous Dyes of Bengal. 
‘Mem, Aviat. Soc. Bengal, ti, No. 7, 158-68.) 
‘The Relation between the Chemical Constitution 
‘of Mono-azo dyes and their fastness to light. 

(Proe. Chem. Soe, 1909, 26, 224.) 
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FOREST CHEMISTRY, 1909-1910. 


by 
PURAN SINGH, F.C, 
Assistant Forest Chemist. 

‘The following is the summary of the main results of the principal ine 
vestigations conducted by the Chemical Department of the Imperial Forest 
Research Institute during the year under report, 

About three months of the year under report were taken tip by the experi- 
Manutactare of Mangrove fanola ™ental manufacture of mangrove tannin 

RI extract. extract, on a commercial scale at the Rangoon 

(Bsephere meronsts) Tannin Factory. Besides the Assistant Forest 
Chemist’s process for the decolorisation of mangrove extracts, three other 
Processes were also tried in the factory and fairly large samples of the different. 
extracts thus prepared were sent to some well-known European and American 
firms for practical trial. Out of the six reports received so far, four are fairly 
favourable. Some 15 more reports are awaited and it is expected that they 
will not only furnish the Research Institute with the required information 
rogarding the exact market requirements, but will be of great help to the 
Forest Chemist in deciding the best method to be adopted for the treatment 
of mangrove bark, 

This investigation, which has beon in progress for the last three years 
Dislation of Zrumes daleami- has been completed. ‘The shade-dried Ieaves 
: » Dee of Blumea balsamifera DC. of Burma were 
suooossfully distilled on a large scale in the Laboratory with the aid of the 
newly designed condenser referred to in the last year’s report. ‘The sample 
of tho Blames camphor thus extracted, was sent to Messrs, Schimmel & Co, 
Leipzig, through the Imperial Forest Economist for commercial valuation. 
Tho price quoted by them is 0 low that it would not be worth while to 
manufacture camphor from the Blunea of Burma as an industrial under- 
taking. 

Tt has been found that steam distillation yields an appreciably langer 
percentage of the oil than the crude method of 
water distillation in vogue in the Central 
Provinces. Fairly large quantities of both the Sofia and Motia oils from 
both the varieties of the grass have beon distilled in the Laboratory. Fur- 
ther investigation of the chemical composition of both the oils is in hand. 


Distillation of Ruse grass oll, 
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Mr. A.M. Arathoon, who owns a largo shellac factory at Thalda, 
Bengal, has evinced a considerable interest in the Assistant Forest Chemist’s 
methyl alcohol process for the manufacture 
of shellac. He had a model shellac apparatus 
constructed according to the plan given in I. F. Memoirs, Vol. I, Part I, 
with a view to testing the economic value of the methyl alcohol process. 
‘Tho Assistant Forest Chemist was sent to Jhalda for a week in order to 
advise Mr. Arathoon on the working of the apparatus. Mr. Arathoon hag 
his opinion that he has no doubt regarding the commercial 
ies of the process and that it is of special use in the factory for 
the recovery of useful shellac from refuse lac. 

From the scientific reports on the samples of shellac manufactured by 
the methyl aleohol process, which have been received from England, it 
appears that this shellac is as good as if not better than the best shellac of 
firms, however, report that the form* in 
which shellac was submitted to them was objected to by the trade, as the 
latter would appear to have taken a fancy to the extremely thin opeque 
cakes, similar to those in which the DC. brand of shellac is made up. 

‘The commercial firms are thus of opinion that the shellac extracted 
with wood alechol should be converted before export into such forms as are 
already well-known, otherwise it will have to be put on the market at 
considerably lower prices in the beginning than the best brands of shellac 
already exported from Indi 

‘A’ new model of apparatus for lac extraction is being constructed and 
it is proposed to make fairly large quantities of shellac in proper commercial 
form for oxact valuation. In this apparatus use has been made of centri 
fugal force to separate by filtration dissolved lac resin from the sludgy im- 
purities. 

The analytical constants of shellac prepared by the methyl alcohol 
‘process, pure lac resin and lac wax were deter 
mined and a note embodying the results was. 
communicated to the Society of Chemical Industry, London. 

‘The following table gives the constants for skellae, pure lac resin and 
Tac wax as reported in the above note, The 
figures given in the table should be read for 
those given in the last year’s report of the Board of Scientific Advice. ‘The 


Matutactare of shellac. 











Shellac analysis. 


‘A correction. 





"The sxmples of shellac prepared in tho Laboratory were in thrwe formas (J) fibrous of 
golden-yellow colour, (2) flakes of white to whiteyellow colour produced by blowing airinto 
the melted lac, and (8) thickish transparent cakes of yellow to brownish-yellow eslour. 
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saponification values as reported last year are too high, owing to the use of a 
wrong factor by an oversight, 
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‘The Turpentine oil produced in the Bhowali factory was not liked by 
the trade on account of the sticky residue left 

Ravenel Celotta: yi att stepiealanas "The: detect aria nal 
completely remedied by the proposed partial redistillation of the oil. ‘This 
can, however, be done by redistilling the whole of the first distillate, 
rejecting 20 per cent, of the total output of the crude oil. ‘Tho loss thus 
incurred by the distillation is very heavy. ‘The sticky residue in the oil, 
Which is duo to the presence of high boiling constituents in the latter 
could, of course, be easily obviated if the distillation of the oil were 
conducted at Jow temperatures under diminished pressure. But as this 
would have necessitated the use of costly vacuum apparatus, other devices 
had to be used for lowering the temperature of distillation. After various 
trials the Assistant Forest Chemist proposed to mix the orude cleo-resin 
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before distillation with a small proportion of low boiling medium such as 
acstic acid, methylated spirits, ete. He was sent to Bhowali in order to give 
hhis process a trial on a large scale, He succeeded in distilling the oil 
through methylated spirits at a considerably lower temperature than has 
eon done hitherto. ‘The greater portion of the oil was distilled below 
100°C. According to the chemical analysis of the oil thus produced, it 
appears to be considerably superior to the oil hitherto obtained. The 
samples of the oil produced have been sent to different Indian firms for 
practical trial and their reports are being awaited, As regards the 
improvements in the manufacture of colophony, besides working out the 
processes of its decolorisation, a process of imparting to it a reddish tint as 
dosired by certain shellac manufacturers has been successfully worked out. 
Samples of the articles thus prepared at Bhowali have also been sent to 
@ifferont Indian firms, for commercial valuation. Messrs. Hoare Miller 
& Co,, of Caleutta, have reported very favourably on one of the samples, 
valuing it as equal to imported American colophony. 


Attention was first drawn to this resin by the Reporter on Economic 
Products to the Government of India as an 
article of possible commercial value and it 
has been favourably reported on as a good shellac substitute by a London 
firm, provided its melting point could be lowered. A large sample of 
the resin received from the Forest Economist has been refined, and attempts 
are being made to produce samples with a sufficiently low melting 
point. 


Canarian benga Sense. 


‘A sample of crude camphor distilled from Cinnamomum glanduliferum 
Camphor oa Cinnonomum Was received from the Forest Economist, 
slandulforem. which was refined and submitted to Messrs. 
Schimmel & Co., Leipzig, through the Forest Economist, for valuation. 
‘The sample has been favourably xeported on by the said firm and is likely 
to fetch the same price as the Japan camphor. Further data as to the 
‘commercial possibilities ofits distillation in India are being collected by 
the Imperial Forest Eeonomist. 
‘A sample of Koosam (Schleichera trijaga 17%lld) oil sent in by the Im- 
perial Forest Bconomist was refined for soap- 
Lacey eer ollfr making. ‘The N.-W. Soap Co., which had re- 
ported unfavourably on the crude oil as a soap- 
making material, accepted the refined sample. Further data as to its com- 
mercial possibilities are being collected by the Imperial Forest Eeonomist, 
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Publications. 


Ponax Sino . Noto on the Analytical Constants of pure 


Shellac, Lac resin and Lac wax. (Communi- 
cated to the Society of Chemical Industry, 
‘London, for publication.) 





ASTRONOMY. 


Br 


GILBERT T. WALKER, M.A., SoD. F.RS., 
Director-General of Obsereatories. 


Solar physics.—Researches in solar physics are carried on under the 


direct control of the Government of India at Kodaikénal, the Director 
being Mr. Michie Smith and the Assistant Director Mr. J. Evershed. 


‘The chief instruments are:— 


(a) A. spectroheliograph made by the Cambridge Scientific Instra- 


ment Company, the object of which is that of making photo- 
graphs of tho sun using the light emitted by one chemical 
element only. In this apparatus a stationary image of the sun 
is made by a 12-inch triple-achromatic lens of 20-foot focus, fed 
by an 18-inch Foucault siderostat. Close up to the image and 
somewhat longer than its diameter is the narrow vertical slit of 
a spectroscope arranged in such a manner that the light which 
hhas passed horizontally through the collimating lens shall be de- 
flected through two right angles by two prisms and a mirror, 
and shall so emerge from the camera lens parallel to its original 
direotion. ‘This light then falls upon another vertical slit which 
can be adjusted in such a position as to allow light of any 
esired wave length to pass through. In the Kodaikénal 
spevtroheliograph the collimating and camera lenses, each of 
S-inch aperture and G-foot focal length, together with the 
prisms and slits, aro attached to a rigid framework, while 
‘immediately in contact with the slit last described is a sta- 
tionary photographic plate within a fixed camera. The rigid 
framework is capable of motion in a horizontal plane in such a 
manner that the primary slit may pass uniformly across the 
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‘image of the eun while the sooondary slit will move at an equal 
rate across the sensitised plate; and as in each position an 
image will bo formed at the second slit by light of the desired 
wave length and no other light can emerge, the result of the 
movement upon the ‘plate is a complete image of the sun in 
monochromatic light. At present the H and K lines of caleium 
are largely used on account of the convenience afforded by the 
width of their absorption shading and the fact that the centre of 
the dark Ine is frequently ‘reversed,’ é.e., is bright instead of 
dark, indicating that the calcium vapour is abnormally hot in 
the higher levels of the solar envelope. A photograph so 
obtained shows bright clowds—called “floceuli’—of caleium 
vapour scattered about over the sun and gives a large amount 
of information that is not otherwise obtainable. Further, by 
causing the slits to move more slowly the exposure may be 
Tengthened sufficiently to give photographs of the ‘ prominences’ 
projecting from the sun’s margin. 





@) Two G-inch refractors, with one of which an Evershed spectroseope 


has been used since November 1904. ‘These are used for visual 
examination of the sun and for spectroscopic study of spots 
and prominences. 


(6) A spectrograph consisting of an Ll-inch polar siderostat with 


Ginch Grabb lens of 40-foot foous. This is used with a 4-inch 
concave grating of 10-foot focus mounted on Rowland’s plan, 
ora parabolic grating collimated to cure astigmatism, or a plane 
grating with collimator and camera lenses of S-foot focus. A 
powerful spectrograph has also been erected in the spectro- 
heliograph room, using a 8-inch plane grating. It is employed 
in photographing the ultra-violet region in spot spectra and in 
studies on the line of sight movement of the chromospheric 
gases. Both spectrograpbs have been fitted with special oceult- 
ing shutters for regulating exposures in spot spectram work, 





(@) A photoheliograph by Dallmeyer. With this a photograph of the 


sun in ordinary light is made daily when possible. Originals are 
sent to Greenwich for the uso of the Solar Physics Committee 
for those days for which photographs are not available from 
Greenwich or Debra Dun. 


(¢) An 18-inch silver-on-glass parabolic mirror (the property of the 


Assistant Director) has been mounted in front of the 12-inch 
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photovisual Jens in the spectroheliograph building. Tt has been 
found to be very efficient for photographing spectra, particularly 
jin the violet region. The mirror is mounted in a box upon 
rollers in such a manner that during the operation of the spec- 
troheliograph and associated instruments it may be pushed to 
one side so as not to obstruct the light incident upon the 
12-inch lens, To bring it into use for photographing spot 
spestra, ete., the mirror and its mounting are ran into position in 
front of the lens, with the centre of the mirror in the axis of the 
beam of light coming from the heliostat, an operation requiring 
‘a few seconds only. 

(A) A powerful spectrograph has been set up on piers erected near the 
large mirror, and has been fitted with special arrangements for 
rotating the sun’s image on the slit plate and for accurate guid- 
ing during long exposures on sunspots. The new Michelson 
G-inch grating has been employed in this instrument, which has 
‘been largely used for photographing spot spectra, and limb and 
centre comparison plates. 

(9) The Littrow spectroheliograph for photographing the sun’s disc in 
Ha light is still incomplete although some promising trial plates 
have been obtained with it. Two large 45° prisms have been 
recently received from the Poona Observatory and these have 
now been mounted in the spectroheliograph. It is hoped to 
bogin regular photographic work shortly. 


2, Routine work.—In addition to the use of the speetroheliograph and 
photoheliograph the routine work includes visual examination of sunspots 
and facule, observations of widened and displaced lines in sunspot spectra 
‘and spectroscopic observations of prominenees. A monthly article deserib- 
ing the solar activity is contributed to the “Monthly Weather Review,” 
while for mora technical purposes bulletins and memoirs of the observatory 
are issued. Of the former 20 have appeared, while of the Intter the first has 
‘been published. 

Photographs of spot spectra are now made in which different exposures 
are given for the spat and for the adjacent photosphere so that equally 
dense images of both spectra may be obtained: these are then copied and 
enlarged with a special apparatus so as to bring ont clearly the characteris- 
tie. features of the spot spectrum. Arrangements have also been made by 
which the slit of the parabolic grating spectroscope can be replaced by a 
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negative lens and enlarged images of sunspots obtained on a scale of about 
‘one metre to the sun’s diameter. 

8, The Solar constant.—Numerous photographs have eon obtained 
of extra focal images of the moon reflected from a quartz mirror and for 
comparison similar images of the stars Regulus, Procyon, Rigel, Sirius and 
Capella. The apparatus has worked well and this method of deteoting 
variation in the solar constant seems to be a promising one. Unfortunately 
the essential condition of a uniformly clear sky has heen realized only in 
three Iunations ont of thirteon, vés., in January, March and April. 


4. Spectroscopic investigations.—A large number of high dispersion 
photographs of spot spectra have heen chtained with the new Michelson 
grating and with the Rowland 3-inch grating. With improved arrange- 
ments for guiding and for rotating the sun’s image on the slit plate, it is now 
possible to give the comparatively long exposures required in high disper- 
sion work, keeping the slit accuratély bisecting a spot in any required direc- 
tion during the exposure. ‘This is an essential condition for the study of 
problems connected with the movement of gases in sunspots. 


5, Radial Motion in sunspots.—A study of the plates obtained’ has 
amply confirmed the results of the preliminary investigations. ‘The spectra 
of all the larger spots which have appeared have been photographed, and 
the systematic line displacements in these indicate an accelerating outward 
radial movement parallel to the sun’s surface of the gases in the reversing 
layer in every case. ‘The movement measured varies from 1-3 to 3 km. per 
second at the outer limits of the penumbrae where the motion is greatest. 
‘A small component of motion at right angles to the radial movement has 
also been measured in spots favourably situated for detecting horizontal 
movements, that is, when not very far from the sun’s limb. This pro- 
bably indicates a spiral movement of the gases flowing outwards from the 
umbra of a spot—a slow movement of rotation superposed upon the radial 
motion, Tnall, 6 spots have been investigated for this movement, 3 
northern spots and 8 in the southern hemisphere, and all have shown @ 
movement of this kind of tho order of O'S km. per socond. It is found 
that the direction of motion is opposite in the two hemispheres ; if it is 
really a rotational movement as seems probable then the direction of rota- 
tion is with the clock in the case of the three southern spots, and the r= 
verse in the three northern, ‘The rotational movement cannot as yet bo 
affirmed however for an easterly or a westerly drift on the north or south 
side of a spot would equally satisfy the observations, ‘The research is a 

v 
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somewhat tedious one involving a largo amount of the most accurate 
measuring work, but it is hoped that it may eventually throw light on the 
origin of the magnetic field in sunspots discovered by Hale. 

6, Radial motion in the Higher Chromosphere over spots.—Photo- 
graphs of the calcium linos H and K and of the hydrogen line C in spots 
have been made on all favourable opportunities. The central absorption 
lines of the broad bands H and K, and the hydrogen absorption line C in 
the solar spectrum are produced by absorption in the higher levels of the 
sun’s atmosphere and it is of great interest to find that these lines are 
displaced systematically over sunspots in the opposite direction to the dis- 
placement of the lines of iron and other elements representing low levels. 
‘This shows that in the high levels there is a xadial movement inwards 
towards the umbra from the outlying regions. The H and K lines are 
suficiently well defined to admit of fairly accurate measures of the motion, 
which has been found to be of the same order of magnitude as the reverse 
movement of the low level gases, ‘The average in 9 sots of measures is 
1°83 km, per socond near the outer limits of the penumbre. 

7. Vertical movement in sunspots.—When a sunspot is situated 
near the centre of tho sun’s dise the component in the line of sight of the 
horizontal radial motion becomes inappreciable. If, on the other hand, 
there is any vertical movement it is evident that the line of sight com- 
ponent will be near a maximum. With a view to detecting vertical motion 
measures are made of the lines in the spectra of all spots which have been 
photographed within 18° of the contre of the dise. ‘The velocity of such 
‘motion is in all eases very small in comparison with the horizontal move- 
ments. Some preliminary results indicate a sinking movement in the 
umbre of some spots amounting to 0-4 km, per socond. 

8, Halley’s Comet.—During part of the months of April and May 1910, 
Halley's comot was very favourably placed for observation, and as photo- 
graphs takon in India would fill a blank betwoon those taken in America 
or Burope, it was considered advisable to take advantage of every opportu- 
nity to photograph the comet and its spectram with such instruments as 
‘wore available, or could be constructed in the observatory workshop. 

‘The following is a briof summary of the results obtained with the dif- 
ferent instruments :-— 

(1) A series of 45 plates was secured with a Grubb portrait camera 

permanently attached to the 6-inch equatorial in the north 
dome. ‘These represent 28 days during the morning apparition 
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from April 18 to May 16 inclusive, and 6 days at the end of the 
month when the comet was an evening star. 

(2) A series of 14 plates was obtained with a reflecting telescope fod by 
a calostat. They show the region of the comet’s head and two 
degrees of the tail on a svale about twice that of the portrait 
lens. One plate only was exposed each morning so that 14 
days are represented covering the period April 20 to May 16 
inclusive. 

(8) About 22 plates were obtained with small cameras from 5 inches 
to 11} inches focal Iength, and show interesting features in 
the outer extensions of the tail. 

(4) A-series of 22 spectram plates were obtained with a prismatic 
camera attache!l to the south equatorial between 18th April and 
16th May inclusive, ‘The main features shown in these are 
(1) a continuous spectram due fo the nucleus in which some of 
the Fraunhofer lines can be traced, indicating reflected sunlight ; 
(2) A discontinuous spectrum of the gases surrounding the 
nucleus but not extending into the fail, and (8) a series of 
‘monochromatic images of the tail. 

Extensive preparations were also made to observe the transit of the 
comet across the sun’s disc on May 19 (civil time). Owing to the very 
great intensity of the eyanogen rays at wave-lengths 828] and $883in the 
head of the comet it seemed probable that if the nucleus or coma could 
not be observed or photographed by ordinary methods on the sun’s dise, 
it would appear as a dark absorption marking in spectroheliograph plates 
taken with the camera slit set on the line 8888, Unfortunately the 
weather was not very favourable for this work, but a few fairly good 
mouochromatie photographs wore obtained during the supposed time of 
transit of the comet. Neither these nor the direct photographs taken st 
the same time show any trace of the comet, nor could anything whatever 
bbe seon of the comet in the 6-inch telescope. The evidence as a whole al- 
though entirely negative is of importance in proving the extreme tenuity 
and transparency of the materials composing even the densest portion of 
the comet’s head. 

‘A. bulletin has heen issued (No. XX) giving detailed particulars of the 
work on Halley’s Comst and the results of the measure of the Jines in the 
spoctram plates, A more complete discussion of the spectrum has also been 
published in the monthly notices of the Royal Astronomical Society, Vol. 
UXX. 

pe 
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9, The observatory is now co-operating with the “International Union 
for Solar Research. ” 

10. ‘Phere is also at Poona, under the Government of Bombay, the 
‘Takhtasingji Observatory, where research in solar physics is carried on 
by Mx, Nacgamvala. The chief portions of the equipment are :— 

(@) A Foucault siderostat with an S-inch image lens for use with a 

spectroscope which has recently been improved in England. 

(6) An equatorial refractor with a Cooke 6-inch triple photovisual lens. 
This is provided with two 45° objective prisms, and a prominence 
spectroscope with a Thorpe transmission grating has been con- 
structed locally for attachment to it. 

(0) An equatorial reflector with a 20-inch mirror by Common. A 
focal plane ultraviolet spectrograph is now in complete adjust- 
ment and it is proposed to omploy it for stellar spectra. 

The twelve ‘most widened’ lines in sunspot spectra are observed daily 
and the results forwarded to Sir Norman Lockyer, and a close agreement 
is maintained with the observations made at South Kensington. The 
observatory is also co-operating with the International Union for Solar 
Research, and is observing the region 6800 to 5600 for all lines affectod 
in sunspots. 

11, Solar Radiation,—Of the three Angstrém pytheliometers previ- 
ously in use in Simla one was taken in January 1908 to the Solar Physics 
Observatory at Kodaikémal for employment there. The operation of 
these instruments in Simla and Kodaikénal is, however, difficult and 
intermittent on account of cloud and atmospheric dust. 





METEOROLOGY, 


BY 
GILBERT T. WALKER, M.A, So.D., F.R.S., 
Director-General of Observatories 


The Upper Air,—In continuation of Mr. Field’s experimental work 
with recording balloons, the purpose of which was shortly deseribed in last 
year’s report, 17 balloons with instruments were liberated by him at Shang 
during the monsoon months of June and July,and 7 in December 1909 ; of 
the first set more than half were recovered, but only one of those in De- 
cember. The heights reached during the monsoon ranged up to 12 miles, 
with a lowest temperature of about —107°F, and the descents occurred at 
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short distances from Jhang; in several cases within 10 miles of the 
starting point. ‘The balloons in December all travelled eastward and their 
horizontal velocities indicated very high winds a few miles above the 
ground surface. ‘The one instrument recovered bad only reached the 6 
nile level, with a lowest temperature of —35°F., but it came down as far 
away as Lahore. It appears probable that the remaining instruments, 
which would in the ordinary course have reached much greater altitudes, 
were carried into the Himalayas or Tibet, and that, but for some defect in 
the balloon which touched ground in Lahore, no one of the seven instru- 
‘ments would have beon heard of again. 

A feature of the ascents in the monsoon was the liberation on two 
occasions of a pair of instruments together on the same balloon with a 
view of comparing their records and ascertaining to how great an extent 
the traces could be relied upon to represent actual conditions. This question 
hhad assumed some importance in consequence of doubts which had been 
expressed by scientists at home as to the capabilities of instruments con- 
structed so lightly as these must necessarily be. Ono pair was recovered 
and the two independent records were found to agree satisfactorily. 

Attention was paid throughout the year to the training of a native 
clerk who had shown apiness in this work, with a view of enabling him to 
calibrate the instruments and liberate the balloons with native help only, 
in order that continuous systematic balloon work might be earried on from 
Thang. This work has now been begun by the liberation of a series of 
pilot balloons, observed by two theodolites, the ascents taking place about 
five times a week. After obtaining skill at this preliminary work with 
pilot balloons the staff at Jhang are to begin liberating balloons with 
recording instruments, of which it is proposed that two weekly should be 
rent up in addition to three or four pilots. 

Electrical Condition of the Atmosphere—Following on the work 
done by Dr. Simpson in 1908 in relation to the origin of thunderstorms, a 
second series of observations on the electricity of rainfall was undertaken 
during the year 1909 with a view to confirm or amend the previous con- 
clusions of which a statement was given in last year’s report. ‘The results 
of examination of the new data were published by the Royal Society in 
their Proceedings, snd have since been ineluded in a Memoir of the Meteor 
ological Department which deals with the combined work of the two yeare 
and includes a consideration of the electrical condition of snowfall. 

The automatic apparatus for recording the potential gradient in the 
‘atmosphere near the earth's surface was in nearly constant use, and the 
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apparatus for recording earth-air current, to which a reference was made 
last year, had been put into working onder by the time Dr. Simpson left 
Simla to join the new Antarctic Expedition. It is expected that on his 
retum Dz, Simpson will resume this piece of work, which was promising 
well at the time of his departure. 

Correlation in seasonal variations of weather —The application of 
statistical methods had previously shown that causal relationships exist 
between the monsoon rainfall of June to September in India and a number 
of factors as to which information is available at the beginning of June; 
and it appeared desirable to publish an account of the method with tables 
of the data on which it is based. ‘The publication has been issued, and 
contains also attempts on similar lines to construct a method for fore- 
casting Nile floods and the summer monsoon rains of Australia, In the 
former ease it is shown that out of the 14 occasions since 1865 on which a 
forecast (based on the pressure in South Africa, the rainfall of Zanzibar 
and the accumulation of snow to the west and north of India) would 
indicate a departure of 10 per cont. or over, the departure is of the right 
sign 18 times : and the correlation co-efficient of the caleulated departure 
with the actual is “6. ‘This co-efficient has the same value in the case of 
India, using 4 factors (South American pressure, Mauritius pressure, snow- 
fall and Zanzibar rain), and of Australia, with 3 factors (Australian pres- 
sure, Indian monsoon rainfall, and Mauritius pressure). 

Data from fogs of ships in the Indian Ocean,—The collection of 
these has been continued, but it has not been possible to do any work upon 
them during the year. 

Publications,—In addition to the Daily Weather Reports published at 
Simla, Caloutta, Bombay and Madras, the Monthly Weather Reviews, the 
Anpual Summary, and various administrative pamphlets the following 
mexoirs have been published departmentally :— 

Snesox, Guonos C. . On the electricity of rain and its origin in 
thunderstorms. (Mem. Ind. Meteor. Dept, 
#2, Port FIIL) 

Wasxer, Gupm'T, . On the meteorological evidence for supposed 
changes of climate in India. (Mem. Ind. 
Meteor. Dept., wxi, Part I.) 

Disro + Correlation in seasonal variations of weather, II. 

(Mem. Ind. Meteor. Dept., zxi, Part II.) 

Stursox, GzonoxC. . Tables for the reduction of meteorological 
observations in India (1910). 
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TERRESTRIAL MAGNETISM. 


BY 
GILBERT T, WALKER, M.A, So.D., PRS. 
Director-General of Obsercatories. 


Magnetic Observatories —Bombay (diibag)—The Bombay Observa- 
tory which was formerly maintained by the Local Government at Colaba 
was moved to Alibag in consequence of the introduction of electric trams 
into the city: it is now directly under the Government of India, the 
Director being Mr. N. A.F. Moos. ‘The chief instruments are a sot of 
magnetographs of the Watson pattern and a Schulze earth-induetor, in 
addition to ordinary magnetometers and dip circles. All have given 
satisfactory results through the year. A. set of sight-reading instruments 
of Eschenhagen pattern has been ordered and will be used asa check on 
the Watson instruments as well as for special observations. The results 
of the sixty years of observations at Colaba are passing through the press. 

2. Dehra Dun, Kodaikdnal, Barrackpore and Youngoo.—These obser- 
vatories were started as base stations in connection with the Magnetic 
Survey of India and are all equipped with Watson autographic instra- 
ments for declination, horizontal intensity and vertical force. Instead of 
dip-oircles earth-inductors of the Schulze pattorn have been set up at each 
place. Good results have been obtained through the year. At Dehra Dun, 
of the flooding of which mention was made last year, it is satisfactory to 
report that in spite of the heavy rain of this year, no break of record has 
occurred, ‘The passage surrounding the magnetograph room was at one 
time flooded to a depth of 8 feet, but water was kept out of the room by a 
barrier at the door. In order to provont this percolation of subs 
‘water the walls and floor of the observatory are now being plastered with 
portland cement. 

$3. The mean values of the magnetic elements for 1909 at the observa- 
tories are as follows :— 














Declination. | Hgrizontsl Vertical force. Dip. 
Bombay . | ose. | 36846 “16038, 25°30"0 
Dehradun | agus, | 38276 “31909 49°48 
Barrckpore | 107K. | “37300 2000 20° 38°7 
olaikdn eoriw. | 37450 “02891 $2397 


Toungoo =| 0300 E. | 88708 16475 3°15 





ay BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1900.10 


An error in the mean values of H.F. and Dip at Barrackpore for the 
year 1908 has been discovered owing to the wrong temperature having 
been taken for the correction of the measured ordinates. The correct 
‘mean values are *37298 and 80°34'-6. 

4, Magnetic Survey.—The general scheme was to execute a preli- 
‘minary survey of the whole country and a detailed survey of those areas 
where, owing to local ivrogulavities, further information was required. The 
preliminary survey was to consist of observations of deckination, intensity 
and dip at about 1,100 stations, and measurements were to be made in 
successive years at about 22 ‘repeat’ stations in order to effect the elimina- 
tion o secular variation, 

Field work was begun in November 1901 and up to tho end of the year 
1908-09 1,255 field stations had been occupied and 28 repeat stations estab- 
lished, in addition to 24 stations on the Seistan trade route where declina- 
tion had been observed ; observations had also been repeated at 57 old field 
stations. In the detailed survey 122 stations had been oceupied. 

During the field scason under report four detachments were employed. 
Of these one worked in the outer ranges of the Iimalayas from Naini Tal 
to Dalhousie, two re-observed at most of the old field stations in the area 
lying betweon Lat. 16°-19° and Long. 78°78° where the secular change 
in HB. appears to be particularly abnormal, and also examined a few small 
areas in detail, while the fourth was employed on detail survey in Central 

India, 

5. The officer in charge, Captain R. H. Thomas, R.E., with his assistant 
Lieutenant H.'T. Morshead, R.E., re-observed at all tho repeat stations 
(with the exception of Port Blair) and also at a number of old field stations. 
Comparative observations were made at the four survey base stations and 
also at Alibag. 

Full sets of magnetic observations were taken at 69 new and 71 detailed 
survey stations while 100 old field stations were re-occupied. 

8. During the recess season the investigation of tie question of instrus 
mental differences in H. F. has beon continued and has necessarily post- 
poned the discussion of other results obtained during the working season. 
‘The investigation, however, is nearing completion and it is hoped that 
satisfactory results will be obtained, 

The standard instruments are liable to some unknown change whicl 
produces an apparent drop in the moment of the magnet and an apparent 
change, usually an increase, in the value of the horizontal force. ‘That 
this change is not a permanent one is indicated Ly the fact that in May 
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1908, immediately after a large drop in the moment of the Dehra Dun 
standard magnet, No. 17, the differences of all the field instruments 
from the standard dropped by about 207, while at the next comparison 
in October 1908 these differences had resumed their original values, and 
the base line of the Dehra Dun magnetograph, after rising suddenly in 
‘May, dropped rapidly during the next + or 5 months. 

‘There also appears to be some evidence of personal error between ob- 
servers. The clearest case of this is at Kodaikanal where one observer 
took over the duties of the permanent observer for tree months, fmm 
diately after this change m, dropped 0:46 C.G.S. units and the base line 
191, arise of exactly the same amount occurring when the permanent 
observer retumed. This was a simple case and can easily be allowed 
for, but in other cases of change of observers the evidence is not so clear and 
itis difficult to decide whether any correstion should be applied. 

Yn addition to this investigation the ordinary computation of the field 
work and the reduction and tabulation of the base station results for 1909 
has been undertaken and is nearing completion, 

7. For the next field season a magnetic survey of the Andamans and 
Nicobar Islands is proposed and also a detailed examination of the coal 
fields of Bengal. Besides this a number of old field stations will be per- 
manently marked to admit of their re-occupation in the future. 
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GEOLOGY, 


By 
7. H, D. LA TOUCHE, BA, FAs, 
Late Officiating Director, Geological Survey of India. 
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INTRODUCTION, 

This report contains a summary of the operations conducted by the 
Geological Survey of India during the calendar year 1909. In certain 
‘cases the results of these operations have already appeared in the publica~ 
tions of the Department, and these are only briefly referred to here. The 
‘work still in progress in Rajpatana and in Burma is, howover, not yet com- 
pleted, and is accordingly described in somewhat greater detail. 


PETROLOGY. 
2. A large number of petrographical determinations have been made by 
P “Mr. Jones of the rocks collected by him in the 
Rocks from Gwalior and Alwar 1:5, State, and by Mr. Heron of the Alwar 
rocks, but no types of particular interest have been found among them. 
‘A general account of these rocks is given in the section on Geological Sur- 
veys below (pp. 69, 70). 
3. Mr. Vredenburg has worked out the petrology of the rocks collected 
by Captain R. E. Lloyd, in the bill countr; 

Rocks of te Sen Mitek. op Aden (eee below, p- 63). The pa 
blage of spesimens from the older voleanic series, resembling that of the 
Upper Cretaeons formation in Baluchistan and Persia, together with their 
superposition upon tho Turssie rocks, leaves little doubt that they belong 
te thesame petiod of voleanie activity as the Deccan trap. ‘The acid 
wariotion ae represented by thyolitie lavas, rhyolite breccias and ash beds, 
vnd there are also some doubtful andesites. Among the basic rocks there 
fare dolerites with beautiful pleochroic augites of purple colour ; a dolerite 
closely xesembling many of the dyke rocks of Deccan trap age occurring in 
Baluchistan ordinary basalts without olivine, also resembling the Desean 
trap; baalts with olivine, and an abnormal rock made up ofa bas eomposed 
of svall prismatic erystals of angite iron ores, and. serpentinous material, 
through which aro scattered vacuoles filed with felspar and epidotes and 
olivine porphyry. . Goodes of agate, chaloedony, jusper, eto, are extremely 
common ia the basalts, and may be picked up in large quantities on the 
Surface as i the Decean trap areas in India. Mr. Vzedenburg’s notes are 

published in Vol, XXXII, Pt. of the Records, 


PALAEONTOLOGY. 
4, The collections of fossils made by Captain R. E. Lloyd in the hill 
i v teramine cot nef Aden Bar bos examined by 
lpger Jersoale| the Mfr, Tipper, whose notes on them are published 
aaa in Vol. XXXVILL, Pt. 4 of the Records, 
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‘They consist of a Bolemnite,B. of. tranganonais Patteree; four species of 
Periaphinetes; an uniletormined gasteropod closely resembling: Dievolema 
(Piettis) seminudum Heb. and Desl.; among lamellibranchs Parallelodes 
egertonianum Stol., and species of Pinna, Trigonia, Pecten (Syneyclonema) 
and Cardinia? ; and a species of Pentacrixns. Mr. ‘Tipper considers that 
the fauna described possesses a distinctly Upper Jurassic facies, 

5. In a paper contributed to the Records (Vol. XXXVIII, pt. 3), 
Mr. Hayden has given a description of various 

Pile bom Aen callected hy him in the limestures 
of the Bamian valley in Afghanistan. ‘The material described consists 
chiefly of well-known forms and includes Futulina uralica Krotow, F. 
dengata Shumaxd, Schoegerina princeps Ehe., Neowchwogerina eratiulsfera 
Schw. and WV, (Sumatrina) anne Volz. & new species, Neoschwagerina 
primigena, is described, intermediate between Schwagerina (Doliotina) 
Lepiila Sobre. aud NV. eraticulifera, and the last named fossil is shown to bo 
dimorphic. 

Mr, Hayden also made a critical examination of the nature of the shell 
of the Fuulinida, which he found to he composed of eryptocrystaline 
‘material identical in structure with the shell-substance of the Porcellanea 
and he pointed out that certain authors had mistaken the dark shell. 
wall for perforations and vice versd, At the time of waiting his 
Paper, he had not seen the very important memoir by Professor Dewvilé, 
which had previously appeared in the Bulletin de la Société gsolopigus 
de France ; he was not aware, therefore, that the latter aathor hed 
come to the conclusion that the so-alled perforations of Fusuline wore 
in reality gaps in a netovork of varying degrees of fineness, and that this 
network was covered by a thin imperforate layer, to which attention hal 
lady been drawn by Girty. In Mr, Hayden’s specimens the gaps in the 
sere it, Perforation’) are frequently een to traverse this outer layer, 
Thich therefore appears to be “perforate” It is of eourse possible thet 
this may be due to the state of preservation of the speciment and, with 
aw to desiding this, Mr. Hayden is at prosont in correspondence with 
‘M. Douvillé on the subject. 

&: Ms. Murray Stuart has described and figued a number of fossil 
fish teoth, collected from various localities in 
Burma, in Vol. XXXVIIL, Pt 4 of the 
Hecords. Tho evidence afforded by these is in favour ofthe clasifeation 
of the Tertiary strata in Burma put forward by him in the paper noticed 
below (p. 110). 








Fossil fsh teeth from Burm. 
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7. Messrs, Vredenburg and Stuart deseribe in Vol. XXXVIIL, Pt. 2 
‘of the Records tho occurrence of Ostrea 
latimarginata, a species characteristic of the 
Goj groups of Kachki and Sind, in the Yenangyaung Stage of the Pegu 
System in Upper Burma, ‘The fossil was discovered by Mr. H. J. Davies, 
Geologist to the Burma Oil Co., and throws much light upon the vexed 
question of the correlation of the Tertiary rocks in Burma. Mr. Stuart eon- 
siders that the Kama clay, which oceurs immodiately above the zone of 0. 
latimarginata, must represent a part of the ‘ Hinglaj beds’ of Mekran, as 
dofined by Mr. Vredenburg, and confirms the suggestion that a distinct un- 
conformity separates this Kama clay from the base of the Irrawaddy System. 
‘This observation is of importance, as it accounts for the extreme diverg- 
ence in the thiokness of the Kama clay which, as recent surveys have shown, 
constitutes the main petroliferous horizon in Burma ; whereas Dr. Noetling 
considered that at Yenangyaung the oil sands ocourred at a lower horizon, 
i, in the Lower Prome beds of Mr. Theobald (gee below, p. 110). 


8, Mr. Vrodenburg has described, in Records, Vol. XXXVILL, Pt. 8, 
‘wo interesting species of Hippurites from a 
Mipparite-besring limestone In collection made in Seistan by Mr. T. R. J. 
‘Ward and Sir Henry McMahon, and gives 
in the same paper a goological sketch of the country. ‘The two species of 
Hippurites described are H. gosaviensis Dowvillé and a new species Piron- 
aq persica Vred., and Mr. Vredenburg considers the beds to be most pro- 
bably uppermost Turonian. A large ribbed bivalve, which Mr. Vredenburg 
was unable to identify at the time his paper was written, bas since been 
shown by Dr. Emil Bése of Mexico to be a species of Chondrodonta, a 
genus distinguished by the peculiar interlocking chondrophores of the 
hhinge and ascooiated with shells of the Rudiste in Europe and America, 
‘Mr. Vredenburg has consequently given the name of Chondrodonta Bivet 
to the Seistan species. 
9. Asa result of the exploration of the Tertiary ossiferous deposits of 
India now being carried out by Dr. G. EB. 
New Tertiary Mammalian exert Pilgrim, with the assistance of Sub-Assistant 
‘M. Vinayak Rao, it has been found neces- 
sary to establish several new genera and species of mammals, A prelimin~ 
ary list of these is published to the present volume of the Records, Pt. 1, 
and full descriptions of those forms which have been determined up to the 
present are now in the press, 


Ostreatatimargtoata in Burma, 
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10, ‘The oxamination of the Triassic fossils from the Himalaya collected 

at various times by the late Mr. C. L. 

‘Teas of fhe Himatays, Dr. Griesbach, the late Dr. A. von Krafft, Dr. 

Dioner, Mr. Hayden and others bas now been 

completed, and Dr. Diener has summed up the whole question of the dis- 

tribution and correlation of tho Triassio rocks in the four distinet areas from 

which the fossils have been obtained, viz., Painkhanda, Spiti, Eastern 

Tobar and Byans, and the exotic blocks between Malla Johér and Hundes, 

in an exhaustive paper which will shortly appear as Vol. XXXVI, Pt, 8 of 
the Memoirs. 


‘The more recent researches of Hayden and von Krafft have shown that 
the Trias is not developed uniformly throughout the Himalaya, and that 
‘there is no “type section’ to which the development of the system in vari- 
‘ous localities can be referred. ‘Thus the present memoir supersedes the sum- 
mary of the Trias of Asia, so far as the Himalaya is concerned, published 
by Dr, Noetling ia the Zethaa Merozoica (Vol. I, 2, Stuttgart, 1905). 
‘The Triassic beds of the Himalaya were divided by him into ten cephalopod 
Dearing horizons thus 











10, Sagenites beds, 
9. Halorites beds. 
‘Urrze Trias. 4 8. Hauerites beds. 
| 1. Tropites beds. 
6. Joannites beds. 


5. Plyohites beds. 
Moos Bs { 4. Rotustites beds. 


3. Stephanites beds. 
Lower Taras 4 2. Heilenstramia beds. 
& 1. Prionolobus beds. 


‘Tho base of the Trias was drawn above the Otoceras horizon, which 
Griesbach considered to be a passage bed between the Permian and Trias. 
It is now shown, however, that Oteceras is confined to a thin layer at the 
base of the Lower ‘Trias, 
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‘The sub-division of tho whole system now adopted by Dr. Diener is 
shown in the following table, which also indicates the variations that ocour 
in the threo prinefpal areas from which eolleetions have been made :~ 
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7 Tn tho dlassfontion now eaployed by tho Goologeal Survey of India thin texm bas Dom 
Aincardod for Staictkae original nae “Para” (30 Burrard and Hayden, Geology and Googranhy 
of the Himalaya, p. 259. 
2's Nodala imow.one” of the Gologioal Survey of India clusioatin, 
Fifteen cephalopod-bearing horizons aro distinguished by Dr. Diener, as 
shown in the following table, Of these three ate rather doubtfal, No. 6 
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being perhaps not an independent paleontological horizon, though Riyncko- 
nella Griesbacki is confined to it; while from 9 only a single ammonite is 
known, Joannites thanamensis, and No. 15 is based on two fragmentary 
specimens of ammonites :— 
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‘Tho Lower ‘Trias and Muschelkalk aro developed almost equally well 
in Spiti and Painkhanda, but in Byans both divisions are not so well re- 
presented. In this area, however, the topmost beds contain the fauna of 
the Sibirites spiniger zone, which is probably homotaxial with that of the 
Upper Ceratite Limestone of the Salt Range. 

In the ladinie stage a strongly marked difference in the development 
sets in, Té is much richer in fossils and of greater thickness in Spiti than 
in Painkhanda, and has not yot boen traced further east. 


‘The same differonce is equally prominent in the earnie deposits, which 
are well developed in Spiti, but are almost insignificant in Byans. 


‘The noric deposits are divided into three sets of beds—Quartzite series, 
Brachiopod beds and Cephalopod beds--of which the last named are 
locally very rich in fossils, but do not form a constant stratigraphical 
horizon. ‘The lower noric beds of Byans show peculiar features, being 
made up of black shales of great thickness, wanting in the other districts. 
‘The upper norie beds consist everywhere of thick limestones which pass 
through beds of doubtful age into limestones of Middle Jurassic age, over- 
laid by the Upper Jurassie Spiti Shales. ‘The base of these is marked by 
a very constant ferruginous oolitie layer of Kelloway age. 





11. Dr. Diener appends to his memoir a discussion of the extension 
into other regions of the Indian ‘Triassic province. He shows that the 
Triassic strata were deposited along the southern shore of the ancient 
ocean known as Tethys ; that the fauna bears a quite distinct character 
which distinguishes it from those of the Mediterranean region; and that 
during the middle and upper brew periods Afghanistan was at the 
‘western limit of the province, Eastwards, on the other hand, the fauna 
of Himalayan type has been found in Yunnan, but that of Tongking points 
to a closer connection with the eastern Pacific region. ‘To the south-east, 
however, the Indian marino ‘Trias has been traced through the Malay 
Archipelago; and this region appears to have formed a connecting link 
between the Indian and Pacific provinces; while evidence of the extension 
of Himalayan elements to New Caledonia during this period has recently 
been obtained. So close that Dr. Diener states that “the Trias of this 
island can seareely put ina claim for being separated from the Indian 
Triassic province as a special faunistie district. ” 








‘The memoir concludes with 2 brief account of the evolution of the 
‘Triassic ammonites. 
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PHYSICAL GEOLOGY, 


12. During the year 1906 a number of glaciers in the North-West 

Himalaya were visited by officers of the Geo- 

Reive tear: logical Survey and permanent marks were 

alfixed to the rocks near their lower ends in order that observations on their 
secular oscillations might be made in future years. 

‘This work was carried out at the instance of Mr. D. W. Freshfield, on 
Dohalf of the Commission Internationale dee 
Glaciers, and bas now been completed for the 
present by the demarcatinn of two of the gla- 
cers descending from the Kinehinjunga Group in Sikkim. The observa- 
tions recorded are published in PE. 1 of the present volume of the Records. 
‘Marks have now been placed at, and plane table plans made of, the ends 
of 14 glaciors, extending from Kashmir through Tahaul and Kumaon to 
Sikkim. 

18, Am interesting letter has been reesived from Dr. Hunter Workman 
giving an account of a visit in June 1903 to 

Hessanabed gleclerin Henze. 1, Fassanabad glacier in Hunza, one of 
those marked by Mr. Hayden in 1906 (Records, Vol. XXXV, Pt. 8, p. 185). 
One of the boulders marked No. $ in Mr. Hayden's plan (op. cit. Pl. 83), 
had slipped down the hill some 50 or 60 feet from its former position, but 
‘Nos. 1 and 2 were in sifu, and the inscriptions still bright and clear. Dr. 
Hunter Workman states that the tongue of the glacier had remained 
stationary since the plan was made, and had not altered appreciably in 
appearance. 

14, Ds. A. Nove, of the C. M.S. Mission, Kashmiz, has sent us some 
interesting notes on the Murgisthang ox Mong- 
stong glacier in the Mustagh Range, and on 
the Machai (or Mechoi) glacier, near the erest of the Zoji La, on the road 
from Srinagar to Leh, The latter is ono of the most easily accessible 
laciers in Kashmir, but the ice isso buried in moraines on either side that it 
would be dificult to find spots on which permanent marks eould be placed 
near the tongue, Dr, Nove thinks that there has been soareely any change 
in it during the last 25 years, 

15. The Khumdum glaciers are situated on the right bank of the 
Shayok river near its souree, and wore visited 
in 1908 and again in 1909 by Captain D. G. 
Oliver, I.A., accompanied on the latter oocasion by Dr. T. G. Longstaff. 


Alakthang and Zemu glaclers 
Jn Sikkion. 





Kashmir glaciers. 


‘The Khumdum glacers, 
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‘The chief interest of theso glaciers, so far as the question of secular oscilla 
tion is concerned, lies in the fact that they all descend from Iateral valleys 
to the bed of the river, along which runs on important trade route across 
the Karakoram Pass into Tibet. ‘Thus any general retreat or advance of 
tho ico can bo easily recognised. Captain Oliver gives instances of floods 
caused by the advances of the glaciers completely across tho bed of the 
river, the last occasion when this happened being 1903, ‘The Aktash 
glacier also advanced in the samo manner in 1905, but caused no flood, as 
the water percolated through sand in the river bed at this point, 

Dr. Novo's and Captain Oliver’s notes will shortly be published in tho 
Records, 





16, While engaged on a traverso along the platoau of the Salt Range 
in the Punjab, for the purpose of ascertaining 
tho probable extension of the coal seams bee 
noath the Nummulitic limestone, I took the opportunity of surveying and 
taking soundings of the four permanent lakes found on the plateau, ‘The 
basins of those lakes with the exception of the Jalar Kahar, were fotind to 
owe their origin to earth movements, that is to say, toa synolinal fold in 
the caso of the Kabaki Kahar and to faulting in’ that of the Kalar and 
Son Sakesar Kahars respectively. ‘The Jalar Kaha has been formed by 
erosion along the orest of an anticlinal fold in carboniferous limestone, 
All the lakes aro very shallow and nono of them has any visible outlet, 
Their prosont configuration is due to irregularities in the accumulation of 
wind-blown ‘loess,’ which collects in the original depressions, A. full 
‘ccount of tho lakos is published in Part1 of the current volume of the 
Records. 


17, In a paper published in Vol. XXXVI, Pt, 8, of the Records, Mr. 
Coggin Brown brought up to date the 
‘tccounts of the various cruptions of the mud 
volcanoes situated off the Arakan Coast that have taken place since 1893, 
There opponrs to have been a remarkable period of quiescenco between tho 
‘years 1386 and 1903, similar to that noted by Mr, Mallet between 1846 
and 1878, but itis not certain that the apparent falling off in activity is 
not due to lack of evidence of eruption, Since 1903 five eruptions have 
been recorded and are described by Mr. Brown, one of which resulted in the 
formation of a new island, off Beacon Island, on the 15th December 1906. 
This island was still in existonce in December 1908, but a groat part of it 
had been washed away. 


Lakes of the Punjab Salt Range, 





‘Mud volcanoes ofthe Arakan Const. 
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ECONOMIC ENQUIRIES. 
Coal. 

18. The revision of the geological map of the Raniganj coalfield, 
‘undertaken in November 1908 in conjunetion 
with a Committee appointed by the Mining 
and Geological Institute of India, has made 
fair progress, and it is hoped will soon bo completed. ‘The re-survey is 
being carried out on behalf of the Geoglogical Survey Department by Mr. 
I. Walker, who testifies to the general accuracy of the original maps, 
for a long time out of print, constructed by the late Dr. W. ‘T. Blanford 
in 1858-1860 ; only minor corrections in the boundaries along the margin 
of the field, where dense jungle existed in Dr. Blanford’s time, being ne- 
cossary. The principal additions to our knowledge of this important area 
have been made with respect to the underground correlation of the coal 
scams and the more accurate mapping of faults and dykes in which work 
‘Mr, Walker and the Committee have received most valuable assistance 
from the owners and managers of the collieries, most of whom have placed 
their mining plans and boring records freely at their disposal. 

19. A small patch of Damnda rocks at Gilhurria on the western flanks 
of the Rajmahal Hills, containing a seam of 
combustible carbonaceous shale, was examined 
by Mr. Stuart in the course of his examination of the area for china-clay 
and glass-making sands (referred to in last year’s General Report) and is 
desoribed in a short paper in Vol. XXXVIIL, Pt. 2, of the Records. The 
occurrence is interesting, as it indicates the continuance of the Damudas of 
the Hura and Dhamni coal-fields beneath the trap, but the coal, which 
was being quarried by the natives, is of poor quality at the outcrop. 

20, At the instance of the Railway Board, I was deputed to visit the 

Punjab Salt Range, Shebpur coal mines being worked by native owners in 
District. that part of the Punjab Salt Range which lies 
in the Shahpur District, as application had been made for the construction 
of a branch line from Dhak station on the Sind-Sagar line to the foot of 
the range to serve the mines. At present the mines are worked entirely 
from the outcrop, and no attempt has becn made to form a reliable estimate 
of the quantity of coal available. ‘The present output is not more than 40 
or 50 tons a day, and until more capital is spent on the development and 
equipment of the mines, it would be premature to discuss the question of 
constructing a branch line to the locality, unless there is a demand for 
building stone from the Range sufficient to supplement the coal traffic. 


Revision of the map of the 
Ranigan] coalfield. 





(tburria, Rejovahal fs. 
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Talso made a traverse along the Salt Rango plateau and suggested that 
2 series of borings should be put down through the Nummulitic limestones 
which cover the greater part of it, in order to ascertain whether coal exists 
in workable quantities beneath it at the horizon at which the coal seams 
erop out aloug the southem scarp. An experimental boring at Dandot was 
sanctioned for the parpose of estimating the cost of carrying out this 
scheme, and is now in progress. 

21, Reports of the discovery of coal in the valley of the Great Rangit 
River in Sitkim having been received, 1 
visited tho localities during my tour in that 
Stato, Several of tho outerops lind been opened out sufficiently to show 
‘that the so-called eoal is a dense black carbonaceous shale, so greatly crushed 
as to have assumed a nodular structure in whieh tho nodules are surrounded 
by a thin glistening film of carbon, the appearance in bulk being that of a 
hard bright coal. It is so impure, however, that when placed on a firo it 
merely becomes calcined, and it will not support combustion. Some of the 
seams are as much as 6 fect in thickness, but none of the so-called coal is 
of any value as fuel. 








ikke 








Copper. 

22, On my way to the glaciors of Kinchinjunga I also visited tho 

localities in Sikkim at which copper ores are 
Sita, Known to occur, and are now being actively 
prospected under European supervision. ‘The conditions under which the 
Jodos oveut, especially the intense folding and dislocations to which the rocks 
dave been subjectod, render it extremely difficult to form’ a definite 
opinion regarding the continuation of any particular occurrence of ore, but 
it is evident that in many casos the lodes, though perhaps originally continue 
ous, have been. broken ‘up into a succession of small detached lenticles 
‘or pockets, and that the location of those would be a matter of great difficulty 
and expense. In a fow instances, however, lodes of some persistence have 
been opened up, and may prove to be worth exploitation by modern 
methods. 

28, ‘Praces of copper ores in the Bundelkhand gneiss of the “Gwalior 
Stato were investigated hy Mz, Jones. (see 
Lelow, p. 113), but were found to be of no 
eonomic importance, 








Gwalior. 
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Engineering Questions. 
2%4, At the request of General C. H. Powell, Commanding the Jullunder 
Brigade, I visited the Hill station of Dalhousie 
in September for the purpose of examining the 
sites proposed for the erection of a garrison church and other buildings. 
‘The cantonment is situated on a narrow spur known as the Balun spur 
which rans out to the north from the high ridges on which Dalhousie itself 
is built, at a considerably lower level than the civil station. ‘This spur con- 
sists of slates whick have a regular easterly dip, comesponding very closely 
with the slopes on the eastern side of the spur. The soil cap on this side, 
which is of great thickness, has therefore @ constant tendeney to creep 
downwards, as the toe of the slope is cut away by the stream at its base, and 
any heavy structures, either on the slope or near its crest, are liable to serious 
‘movement of their foundations. In fact every building already ereoted in 
such a position is severely cracked, and the eastern end of one of the 
barracks, which are exceedingly massive, had to be pulled down some years 
ago. These movements are, however, entirely confined to the soil cap, and 
all buildings erected not too near the eastern edge of the spur would be 
perfectly safe, Such a site was selected for the church and the other 
buildings to be ereoted, 
25. In response to a request made by the Chief Engineer for Irrigation 
in Madras that the sites proposed for a dam on 
tore Dierien Prokect Colmba- tho Cauvery River in the Coimbatore District 
should be inspected and reported on by a 
Geologist, Mx. H. Walker was deputed on this duty in July 1909, Five 
sites in all were examined, situated on a straight reach of the Canvery 
between Cauveripuram and the mouth of the Bhavani River, where it is 
bordered on either side by hills of erystalline rocks. Mr. Walker submitted 
& full report to the Local Government, and was able to recommend a site 
about 8 miles below the village of Sanpalli as the most suitable for the 
Project, but details of alternative sites are given, the final choice depending 
upon economic and engineering considerations. 


Building sifes at Dalhousie, 





Fire clay. 
26. Among the clay beds at the baso of the Morar group in Gwalior 
State a thick bed of soft white clay near 
Raipur G.T. 8. has beon extensively mined 
for use as whitewash, but from its composition, and from tests made by 
‘Mr. H. C. Jones, it is considered that it would make good fire bricks. 


Gwalior State. 
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Galena. 
27. Mr. H, C. Jones examined some occurrences of galena in the 
Gwalior Stato at tho request of the Durbar. 
Mero traces of the existence of the mineral 
were found, as described below (p. 70). 


Gwalior State, 


Petroleum. 

28. At the beginning of the season Mr. E. H. Pascoe was engaged in 
assisting tho Committee appointed to enquire 
young Mett# Committee, Yenans- into the working of the Yenangyaung oil-ield. 
An analysis of data regarding flash-points and 
specific gravities supplied by the Burma Oil Co,, led to the following inter+ 
esting conclusions 
(H) That in each well the specific gravity decreases generally with 

the depth, especially near the surface, 
(Gi) That in each oil horizon the specific gravity is generally loast. at 
‘the crest and increases further down the flanks of the anticline. 
‘Wells therefore near the margin of the field may be expestod 
to yield a heavier oil at any particular horizon than thoso 

nearer the crest. 

A final attempt was made to correlate the various oil sands recorded in 
tho boring logs of the Companies engaged in the industry, but was not 
succossful. 

20, ‘Tho portions of Ramri Island, off the Coast of Arakan, examined 

wore the northern area including the Minbyin 

Paco oil-field (Yenandaung) and the oil-ficld of 

Lodaung. ‘The island is evidently part of a 

raised archipelago and raised beaches are found all along the West Coast, 

‘The rocks consist of sandstone and clays with occasional thin bands of 

conglomerate, Calcite is abundant locally, but solenite was not found in 

the portions of the island visited. From Mr, Davies’ find of nummulites 

near Pyade, some of the rocks appear to be of Eoeene age. Mr. Pasooe was 

no mote successful than Mr. Mallet in any attempt to divide the bods into 
distinotive series, 

In all but one or two doubtful cases, the rocks are inclined steeply ot 
vertically, and the hypothesis which fits in best with the facts is that there 
aro several sharp contiguous folds which have been sufficiently denuded to 
eave an almost uninterrupted series of steep dips. Some of the folds aro 
very sinuous, and the direction of dip and strike may vary enormously, 
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‘Mud volcanoes, gas vents aud oil seepages are found throughout the 
island, except within a barren tzact around the town of Ramri. 

Tn the Minbyin field native workers have shewn themselves more 
enterprising than those at Yenangyaung, and have adopted a crade method 
of the rod-systom used in Canada, learnt from Canadian drillers employed 
by the Australian and Baronga Oil Companies. ‘The wells are cased for the 
first 18 to 20 feet only, and are never more than 500 feet deep. Some 
200 wells have been put down here but most of these have been abandoned, 
Jess than 50 being worked at the present day. ‘The total yield of the field 
amounts to something under 2 barrels (80 gallons) per day. 

Between 15 and 20 wells have been drilled at Ledaung, about 24 miles 
south of Minbyin, and some are still producing oil. 

30. ‘Two areas were surveyed by Mr. Cotter 
We, 6. deP Cotte one in the Minbu district and one in the 
Pakokku distri. 
In the Minbu district, sheets 111 and parts of sheets 110 and $4 1/6, 
4 Burma Survey, 1”=1 m, were geologically 
Peaapes mapped. ‘The Pogu beds are found in the 
‘West of shests 111 and 8£ L/6, dipping very regularly east, except in the 
neighbourhood of Ngahlaingdwin where they are disposed as an anticline. 
‘Mr. Cotter was able to differentiate the Pegu beds into three groups which 
grade insonsibly into one another. The upper group consists of shallow 
water deposits with current-beilded sandstones, selenite and shallow water 
fossils including Cyrona crawfurdi and C, Khodaungensis. In the middle 
group, current-bedding is uncommon, the rocks are harder, the clay beds 
more sharply differentiated from the sands, and the fossils belong to the 
“Jaminaria” zone. ‘The lower group resembles the middle, but the sand- 
stones are coarser and harder and the limestone bands slightly more fre- 
quent. A species of Heterostegina and a nummulite, most probably of 
oligocene age, were found at an oil seepage 8 miles N.N.W. of Ngabla~ 
ingdwin. Another seepage occurs $} miles W.S.W. of the same village. 
The Ngublaingdwin anticline is steeper on the west than on tho east; and 
inks rapidly southwards in the area mapped, Mr. Cotter is of 
opinion that it would be well worth while to examine the area to the north 
in sheet 84 L/5 before testing near Ngablaingdwin. 

In the Pakokku district the Myaing anticline was examined and surveyed 
with the aid of cadastral maps on a scale of 
2”= 1m, The anticline, consisting of Pegu 
and Inawaddy beds, resembles that of the Gwegyo hills. The crest is 








Pakokka District, 
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recognisable near Chaingzauk, but southwards las been faulted away by 
what Mr. Cotter considers to be probably a thrust-plane on the cast. 
Fossils of the usual Pegu types were found together with selenite and fossil 
‘wood, the latter being fairly common in the Pegu rocks. ‘There are many 
gas pools, but Mr. Cotter considers the area unpromising for oil boring 
on account of the contortion and faulting. 

31, ‘The following sheets of the Burma Survey 1”= 1 m. were mappod 

geologically: parts of 109 and 112, east of 
ae Noe pitt uy, the Irrawaddy, the northern half of shect 183, 
— and the whole of 156, 

In shoot 109 the eastern boundary of the Pegu inlier of Singu was 
mapped for the first time on this seale, as also was the northern part of the 
Gwogyo anticline and the southern extremity of the Pagan fold, Cone-in~ 
cone structure was found in many places in the northern part of the 
Gwogyo anticline. 

In shoot 163 the rocks east of the Popa area were found to be folded 
into successive sharp antiolinal and synclinal folds and consisted of Pegu 
strata, ‘The crests of the anticlines usually occupy low ground, and their 
direotion is about 40° W. of N. to 40° E. of S. Sandstones predominate 
over shales, and some contain many nodules of earbonised wood enclosed in 
pytitiferous sandstone, Fossil bands aro plentiful, the commonest species 
boing Turritella simplee and 7. acuticarixata, Specimens of Batissa in- 
cluding B. Modaungensis wore also obtained, 

‘The country surveyed in shoots 156 and 112 (I. of tho rivor) is that 
around and east of Magwe. In it was disoovered the Pogu inlier of Ondwo 
‘on which a short note has already boon published (ecorde, Vol. XXXVI, 
Pt. 2 p. 152) and which is shortly to bo tested for oil. 

82, Mr, Vredenburg in a rocont papor in the Records (Vol. XXXVIIL, 
Pt. 3, p. 208), has called attention to the 
possibility of petroloum being found in Las 
Bela and the Mekran district, in rocks belong 
__ ing to the Hinglaj serios which correspond with the oil-bearing strata, of 

Burma. The structure is favourable for the storage of petroleum in lange 
(quantities underground should it exist, and though no oil seepages occur, 
the presence of mad voleanoes along the etest of some of the anticlinal axes 
is a favourable sign. 

‘The other minerals found in southorn Baluchistan were noticed in tho 
General Report for 1906 (Records, Vol. XXXVILL, Pt. 1, p. 50), and are 
described in greater detail in Mr. Vrodenburg’s paper cited above. 
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Road-metal and Building Stone. 


33, Reference has been made in previous General Reports (Records, 
Vol. XXXIIL, Pt. 2, p. 85, Vol. XXXV, Pt. 
Reademetal for Rangoon. $0) to the question of an adequate supply 
of road-metal for Rangoon, the cost of importing such material from 
Bombay and Mauritius having become prohibitive in view of the rapid 
extension of the roads of the city and its surronndings and the great in- 
crease of traffic within the last fow years. Formerly the Bombay basalt 
was brought in by ships in ballast and was collected at little cost to the 
‘Municipality, but the opening of direct steamship communication with 
foreign countries has cut off this source of supply. At the request of the 
Chiof Engineer to the Government of Burma, Mz. P. N. Datta was deputed 
to examine the orystalline rocks of the Thatén District, Lower Burma, 
rendered accessible by the opening of the Pegu-Moulmein Railway, and his 
report, submitted in May 1909, shows that there is a practically inexhaus- 
tible supply of gneiss and granite to be obtained within easy reach of the 
line. These rocks, though perhaps not quite so durable as the Bombay 
basalt, will no doubt serve the purpose required at far less cost than the 
imported material. 
34. Jn the General Report for 1908 (Records, Vol. XXXVIIL, Pt. 1, 
p- 48) reference is made to a visit by 
Mr. G. deP. Cotter to the stone quarries of 
‘Taungu, Lower Burma, in order to advise the Public Works Department, 
Burma, regarding the location of a Government quarry for the supply of 
building stone, Mz. Cotter’s report, submitted in April 1909, shows that 
building stone of two qualities may be obtained in large quantities from 
these quarries— 
(21) A yellow calcareous sandstone ocenrring in a bed from 200 to 
300 feet thick, and extending for a mile along the strike. 
This is somewhat soft when freshly cut, but hardens on expo- 
sure to the air. 
(2) Purple, sometimes pink, sandstone of medium grain, very slightly 
calcareous and considerably harder than the yellow sandstone. 
It occurs in layers averaging about 6 inches in thickness, but 
slabs of one foot thick might bo obtained. Other localities 
in the neighbourhood were visited, but the stone was found to 
be of inferior quality, 
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Salt. 


85, ‘The relics of a once flourishing salt manufacturing industry in the 
Myingyan District, now moribund on account 
of the competition of imported salt, are des 
eribed by Sub-Assistant Sethu Rama Rau. 
The inhabitants of one village, Sagyin, even now subsist chiefly on this 
industry, and a few others are still engaged in it, ‘The salt is devived from 
springs and causes a saline eflorescence on the surrounding oil. After 
satnration as far as possible by repeated moistening with the water flowing 
from the springs and drying, the soil is lixivinted either in large conical 
wicker baskets or in rows of earthen pots, and the brine evaporated over a 
slow fire, 


Salt manufacture. 
‘Mylagyen District, Burma. 











Water. 


36. Many applications have beon received from Local Governments and 
private individuals during the year for advive regarding the search for 
artesian water in various parts of India. Where these enquiries are con- 
comnod with the great expanses of alluvium that cover the valleys of the 
Indus, Ganges and Brahmaputra theadvioo of a Geologist is of little val 
au the alluvial strata lio horizontally and information regarding the di 
bution of subsoil water can bo obtained only hy actual experiment, that is 
to say by woll sinking or boring. In hilly tracts. on the other hand the 
possibility of obtaining artesian water depends entirely on local conditions 
and it is not often possible to ascertain these from a small scale geological 
map without personal inspection of the ground. ‘The following is « sum- 
mary of the work that has been done during the year. 

37. A boring was put down close to the Political Agent s house at 
Mastung to supply drinking water, and was 
carriod tondepth of 510 feet without meeting 
with water under sufficient pressure to bring it to the surface. ‘The rocks 
passed through, judging from the samples submitted, were Sivalike clays, 
with a bed of loam at 410 fect, from which water rose to between 13 and 
17 feet below ground level. ‘This water was found to be slightly brackish, 
but it is not clear whether the brackishness was not caused by a leak in the 
tube at a higher level. 

38. A boring put down to. depth of 410 fect near Said Hamid railway 
station (Kulozai) was not successful. It was 
proposed to make another attempt near Gulise 
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tau, S miles further to the south, where the conditions are similar to those 
at Quetta, and there are some “karezes.” A supply sufficient for drinking 
purposes might be obtained here, 
39. Considerable activity has been shown by the Agricultural Depart- 
‘ment in Bengal in sinking borings in search 
Bengel: Borngs for sub-soll of ‘cub-soil water, in accordance with the 
ioe recommendations of the Irrigation Commis- 
sion. From a note supplied to this Department, by Mr. W. R. Gourlay, 
Director of Agriculture, it appears that operations have been carried on in 
nine districts, both north and south of the Ganges, and that several of the 
District Boards have purchased sets of tools. The wells sunk are said to 
have been more suecessfal in the districts to the south of the Ganges 
than to the north, as the former must be sunk to a greater depth before 
reaching a water-bearing stratum, and, therefore, the water rushes in with 
greater force. On the north side the sands lie at a shallower depth, and 
it will probably be found advisable to sink ordinary percolation wells in 
this area, fe 
40, In April 1909 the District Engineer in Muzaffarpur, and more 
recently the Secretary to the Government of 
Proposed deep boring at Bengal, Imigation Department, requested our 
advice regarding the putting down of a deep 
boring at Sitamarhi, in erder to ascertain whether water under pressure 
does not exist in the coarse gravel beds that presumably lie at the base of 
the Gangetic alluvium. In view, however, of the distance of Sitamarhi 
from the northern edge of the plains, whence the water would be derived ; 
the slight elevation above the plains of the beds into which the water 
percolates from the hills ; and the poor results obtained from the Lucknow 
boring, 1,886 feet deep, in 1889, I was compelled to reply that I did not 
think the prospects sufficiently good to warrant the expenditure of a large 
sum of money on a deep boring. I think that the salvation of this and 
neighbouring districts will consist in the deepening of existing wells, or 
the sinking of borings through them, ia order to reach deeper water 
Dearing strata in the alluvium, which may keep them supplied in times of 
drought, 
41, Messrs, Balmer, Lawrie & Co. having reported that they expori- 
iauar enced increasing difficulties in obtaining an 
adequate supply of water for their Paper Millx 
at Raniganj from the Damuda river owing to changes in its course, and 
that they contemplated boring for artesian water, Mr. IL. Walker was 
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deputed: to examine and report on tho possibilities of the project. He 
found that there was no prospect whatever of obtaining an artesian supply 
in the vieinity, and recommended the sinking of a number of bore-holes 
in the alluvium bordering the river, by which means a sufficient supply 
may be obtainable from a band of gravel underlyiug a bed of clay in tho 
alluvium, which appears to havo a considerable extension horizontally. 

42, After many delays, due to the difficulty of finding a suitable site, 
the experimental boring in Gujarat with the 
Calyx drill, lent by the Geological Survey 
Department, was at length started in the antumn of 1909, the site finally 
selected being near Sanand railway station, on tho Almedabad-Wadhwan 
branch of the Bombay, Baroda and Central India Railway. A report on 
this boring has been furnished by the Engineer-inecharge, from which it 
appears that water was struck at a depth of about 300 foot from tho 
sarfaco, but not under artesian pressure. Pamping tosts have proved that 
a discharge of about 5,000 gallons an hour is available, but the water is of 
inferior quality, and is not potable. Tn fact it is evident from tho boring 
records that the water comes from a bed of sand in the alluvium, and ix 
ordinary sub-soil water. It still remains to be proved, therofore, whether 
‘water undor pressure ean bo obtained beneath the plains of Gujarat, but 
in places like Sanand the alluviam is probably too thick to be pieroed by 
a boring of reasonable depth. 

It is unfortunate that tho site originally soleoted under the advice of 
this Department, to the north-eust of Wadhwan, was found to be impracti- 
cable, Not only is the alluvium thore probably much less deep than at 
Sanand, but thero was prospect of reaching the Tertiary strata which 
may underlic the alluvium, and which might have given a fair supply of 
artesian water. 

43, At tho roquost of the Local Government, Mr. P. N. Datta visited 

the town of Pogu for the purpose of advising, 

Burma: uci! water at the Chief Engineer regarding the possibility 

of obtaining a supply of drinking water from 
artesian wells. ‘Two sources had already heon tapped by tube wells of 
120 and $05 feet deep, respectively, at the Ice Factory in the town, and 
the existence of a water-bearing stratum at a dopth of 980 feet had also 
been proved. Mr. Datta was of opinion, however, that tie supply from 
tho higher beds would not be sufficient for the town, as a considerable 
portion of it is taken by the Tce Factory, but if the water-bearing strata 
aro continuous it should be possible to obtain a large supply from them, 
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if several wells are sunk at such distances apart that they do not interfere 
with one another. 

44. A trial boring for water at Shamgarh station on the Nagda-Muttra 

Railway proved unsuccessful, as the whole of 
Central ial: Tat Borg st tho boring wasin Deccan trap, It was thought 
that the trap-flow might be of small thickness, 
and that water might be found beneath it, but after boring to a depth of 
217 feet the experiment was abandoned. 
45. On bis way to Upper Assam in November 1909, Mr, Hayden 
visited the tube wells at Chittagong which 
Assam: have been sunk by Messrs. Kilburn & Co. in 
accordance with the advice given by him after 
‘an inspection of the locality in 1908. In the first instance an experimental 
bore of 83 inches in diameter was put down to a depth of 700 feet. ‘Three 
water-bearing bands were met with, one of 10 feet thick at 165 feet, the 
second of 40 fect thick at 215 feot, and the third of 92 feot thick at 935 
feet from the surface, respectively. Below this no more water-bearing 
strata were found. ‘The water from the band at 385 feot, that from the 
upper layers having been blocked off, rose to 8 feet below the ground 
level, and pumping tests showed that a constant yiold of about 1,100 
gallons an hour, capable of being largely increased with a more powerful 
pump, could be obtained from this band. It was then decided to sink two 
other tube wells of 6 inches diameter each, near the original boring, 
and those have now been drilled, but only one has been fitted with 
machinery for testing the yield. ‘This is about 9,000 gallons por hour, 
and it is estimated that the two six-inch wells will give an ample supply 
for the town, the requirements being about 800,000 gallons aday. ‘The 
water is derived from Tertiary sandstones which have their outorop in a 
ridge of low hills lying to the south-west of the town and is therefore 
under artesian conditions, though the effective head, owing to the low 
elevation of the outerop, is not sufficient to force the water above the 
orific of the bore hole. 

46. Since the year 1906, the Public Works Department has been 
engaged in putting down a boring for artesian 
water at Jorhat in Uppor Assam. Last year 
this boring reached a depth of 365 feet, and samples of the strata passed 
through were sent to this Department for determination. From these 
it appears that the boring has not yet reached the base of the allavium, 
and no indications of water under pressure have been met with. 
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47. Aboring was put down in the grounds of the Kbalsa College at 
Amritsar inthe hope of striking artesian 
water, but atadepth of 215 feet, operations 
were suspended through lack of funds. The boring records show that 
at this depth the alluvium had not been piereed, but the Principal of the 
College states that at 60 feet a practically unlimited supply of water was 
mot with, though not under pressure. ‘The distance of Amritsar from the 
edge of the plains, about 50 miles, is probably too great to hold out much 
prospect of reaching the base of the alluvium at a reasonable depth from 
the surface. 

48. The Government of the United Provinces has asked our advice 
regarding the sinking of artesian wells in the 
portion of Bundelkhand not occupied by 
Native States; but the greater part of the aren specified consists either of 
metamorphic rocks or alluvium, while the narrow strips of Vindhyan rocks 
in the Lalitpur district aro so disposed that thero is no prospect of obtaining 
artesian water from them. It would be usoless, therefore, to spend monoy 
on deop borings in this area, 

49. The Department of Land Rovords and Agriculture in the same 
provinces has shown great activity in putting 
down shallow bore-holes as a preliminary to 
sinking percolation wells, with a very gratifying measuro of success, 
During tho offiial year ending in 1909, over 1,000 of those borings were 
mado, and in certain cases samples of the beds passed through have been 
sent to this Department for dotermination, Asa general rule, the borings 
are not over 100 feet in depth, being usually stopped at this point if water 
is not met with, and none of them appear to have been carried far enough 
to detormine the thicknoss of the alluvium out in the plains, 
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GEOLOGICAL SURVEYS, 


Aden, 


50, An interesting paper has been contributed to the Records, Vol. 
XXXVIML, Part 4, by Captain RB, E, Lloyd, 

Lomaoskine LM.S., Surgeon Naturalist, Marine Survey of 
India, giving the geological results of tour made by him in 1906 through 
the little known country to the north of Adon, Mfr. F, R, Mallet, had made 
a short expodition through this country in 1870, but was able to reach only 
‘he foot hills and determine the presenco of fossiliferous limestones there, 
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Captain Lloyd was able to penetrate 40 miles into the hills, and ascended 
to Dala, which lies among hills of six or seven thousand feet in altitude. 
‘The rocks met with on the road were a sedimentary series of limestones and 
sandstones and a more recent igneous series, covering a much wider area 
than the sedimentary rocks, and separated into :— 
(1) Massive lavas :—these occur above the others and form plateaus 
and pinnacles which give a characteristic appearance to the 
Tandseape ; 
(2) Horizontally bedded lavas, consisting of alternating layers of 
compact black lava and amygdaloidal lava ; 
(8) Beds of voleanie ashes of brightly variegated colours, dipping at 
pronounced angles, usually less than 30°. 


It is not quite cortain from Captain Lloya’s deseription, whether the 
dip of these beds is original and due to the presence of a contre of voleanic 
activity in this neigbourhood, or whether it is due to subsequent tectonic 
disturbance. As Mr. Vredenburg points out, the sedimentary rocks are 
similarly inclined, and he thinks therefore that there may have been a long 
interval betwoen the deposition of the ash beds and the eruption of the 
undisturbed massive lava, which may be of quaternary age, like the Aden 
voleand. 

‘The sedimentary rocks are older than the igneous series, but the 
‘uppermost beds show traces, in the presence of beds of voleanic fragments, 
pebbles of lava, ote., of the setting in of volcanic conditions. The 
limestones are highly fossiliferous and have been shown by Me. Tipper to 
he of Upper Jurassic age (see above, p. 85). 

‘The petrology of the rocks collected by Captain Lloyd has been worked 
out by Mr. Vredenburg (see above p. 85), and the results of his investi- 
gations, with those of Mr. ‘Tipper on the palwontology ate published in 
separate papers in the same part of the Records, 








Burma, 


51. Part of the survey work in Burma is described above under the 
heading of Petroleum, wherever the areas dealt with have beon mapped 
during the course of the search for new oil-felds. A considerable amount 
cof mapping has algo beon carried out in other areas and a distinct advance 
‘made in the correlation and description of the Tertiary deposits, 
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5% In addition to the special enquiry into the suitability of the 
erystalline rocks of the Thatén district for 
road metal, Mr. P, N, Datta made a geological 
survey of the western parts of the distriot, 
‘The rooks met with were -— 

Alluvium. 

Laterite, 

Sedimentary rocks:—Sandstones and shales, more or less metamor 

phosed in places, 
Crystalline rocks:—(i) Voleanic (probably rhyolitie) 5 (i) Granite, 
‘and (iif) Gnoiss with mica and quartz schists, 

A good seation of the sedimentary rocks was found in the now cuttings 
for the railway at Martaban Station, Here 
some of the shales are highly carbonacoous 
and contain plant romains, too fragmentary to admit of identification, and 
bivalves, with casts of what appear to bo Oriiouloidea and tho wings of 
insects, None of theso is sufficiently well preserved or charncteristic to 
enable the exact age of the beds to be determined, but there is no doubt 
that they belong to the ‘Moulmein Group’ of Dr. 'T, Oldham, and are 
probably of earboniferous age, 

‘The crystalline rocks aro of ordinary types and call for no special 
remark, but Mr. Datta thinks that the granitos and rhyolites, which were 
included by Mr. Theobald with the gnoisses in his ‘Martaban Group,’ are 
really intrusive, and may bo of post-earboniferous age. 

58, On his return from Kyaukphyu in February, Mr. Pascoo made an 
attempt to map the Pegu beds of Yenang- 
yung, but found that the conditions were 
such that no definite boundary lines eould be drawn. At Yenangyaung the 
Pegu beds are of a shallow water type and extromely variable in thickness, 
#0 much so that it was found impossible to recognise the division anado by 
Ds. Nootling, who separated the Pogu series into a lowor ot Prome stage, 
and an upper, or Yenangyaung stage. ‘The quostion is of some importance, 
since if horizons of definite composition could be recognized in this 
enormously thick series of beds, it would sender the mapping of the 
antielines or domes beneath which petroleum is ikely to be found, and the 
determination of faults, a much more simple matter than it is at present, 
Mr, Pascoe suggests that, instead of attempting to map the various groups 
of beds, which are constantly changing in composition, a better method 
would be to lay down each outcrop observed accurately on a large scale 

? 
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map, and deduce the structure of the rocks from the series of strikes thus 
obtained. But the chief objection to this courso would be the necessity of 
constructing a special map (on a scalo of at least $ inches to the mile) for 
each locality visited. 

54, As a result of surveys carried on during the final months of two 
field seasons around the ancient volcano of 
Popa in the Myingyan district, more than 
half the area has been mapped. The north- 
ern part of the crater-wall is missing, and the rest is formed of breccia or 
agglomerate, There is a conspicwous parasitic cone on the west known 
as Taungkalat, A large part of the mountain is made of Irrawaddy 
sandstone, and a few small inliers of Lods resembling the Pegu ate observ- 
able in a few places. The oldest bed is an ashy tuff interbedded in the 
Irrawaddy sandstone, The lavas are mostly andesites, both hornblende 
and augite varieties being represented. An account of the voleano will be 
published as soon as the petrographical details of the rocks collected have 
beon worked out. 

85. Mr. Hallowes was engaged in examining the country immediately 

south of Mt Popa. The Kyaukpadaung 
Gerais, serth ot Mt Popa: Hills were found to be composed of altered 
silicified tufts, with some interbedded altered 
thyolites, associated with pumice and voleanic agglomerate. East of Leya 
altered tuff and rhyolite occur interstratified with Irrawaddy sandstones, 
‘The small hill of Taungnauk between Kyaukpadaung and Popa consists of 
altered silicified tuffs with some interbedded rhyolitic lava flows. ‘The 
junction between the Pegu and Irrawaddy series south of Popa was found 
to be covered by an extensive sheet of hornblende-andesite. ‘The crater of 
‘Mt. Popa itself, according to Mr. Hallowes, lies upon a fault, The hill 
known as ‘Taungni was found to be composed of altered lavas and white 
flour-like tufis, some of which have been highly siliciied ; it is probably an 
old tuff cone. Mr. Hallowes reports the discovery of tuffs interbedded in 
Pegu sandstones near Leys and elsewhere, indicating that voleanie activity 
in this area existed in pre-Plioceno times. Hast of the Kyaukpon hills is a 
lange tract of Pegu rocks bent into more or less parallel anticlines striking 
about 30° W. of N. In these Turritel!a acwticarinata and T. simplex occur 
in great profusion. ‘There are no good prospects of obtaining oil here. 

56. Tho localities examined and mapped by Mr. Stuart during the 
season 1908-1909, were North-West Prome, 
South-West Thayetmyo, and Yenangyanng. 


‘The volcano of Popa : Mr. E. H. 
Pascoe, 
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‘Tho results of these survoys have alrealy appeared in Vol. XXXVIII, 
Pts, 2 and 4, of the Lecords. 
‘The mapping made it evident that ‘Thesbald’s classifieation of the Pegu 


systom was the most suitable one, riz. — 





4. Kama ei, 
8. Upper Brome wrion 
2 Lawer Prome sts, 
1. Sitsayan shales. 
and that Nootling’s later suggestion to incorporate the Kama clays and 
the Upper Prome series into one series, which he called the Yenangyaung 
stage, and the Lower Prome series and Sitsayan shales into another series, 
which he called the Prome stago, could not be entertained, 

Tt also became evident that the old method of classifying the frosb- 
water deposits as the Irrawaddy systom and tho underlying marine beds as 
the Pogu system could no longer be adopted, but that the division between 
the two aystems must be made at the horizon of tho unconformity w 
exists some distance below the baso of the fresh-water beds. ‘This uncon= 
formity is scarcely visible in any individual section, but on mapping the 
junction of the two systems ix seen to be of considerable importance and 
textont, This bringw'a series of marine beds into the base of the Irrawaddy 
system, which sorios is reprosonted in the district mapped by the beds on 
which tho town of Prome is situated. ‘Chis sotios of marino bods is 
described by Theobald as overlying tho Kama“élays, but is incorporated by 
him with the Poga systom, ‘Tho Kama clays are therofore the highest 
beds of the Pogu system soon in the district. 

Tt was also ascertained that there is a distinct unconformity between 
the base of the Pegu system (Sitsayan shales) and the Bassoin system, 
‘The age of the topmost beds of tho Bassein system which are seen in the 
district are of Eocene age, 
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58. Another point which was saggested by the detailed mapping of the 

Ges. district was that all the oil seepages in the 

y, district from the Pegu system come from the 

Kama clays, and that mone occur in the system below this horizon. 

‘This observation is in direct conflict with Noetling’s assertion that all the 

oil in the Pegu system comes from the Lower Prome series and Sitsayan 
shales (his Prome stage). 

49. The structure of the Padaukpin and Banbyin area proved to be an 
anticline in marine Irrawaddy beds with the 
underlying Kama clays exposed in the crest 
of the anticline. Owing to the unconformity between the two systems 
there is not any definite anticlinal structure in the Kama clays, which are 
here several thousand fect thick. ‘The marine Irrawaddy beds have a lower 
angle of dip in an easterly dirostion than the underlying Kama clays, and 
where the latter again crop out near Aukmanein, some ten miles to the west, 
only 1,200 feet of them are seen. 

In view of the discovery of this structure, the fossil evidence obtained 
from the oil-fields of Minbu, Yenangyaung, Singu, and Yenangyat was 
examined and was found to favour the view that in each caso the structure 
‘was similar to that of the Padaukpin-Banbyin area, and that the Pega beds 
‘exposed in the various oil-fields were an upper development of the Kama 
clays. 

‘A separate investigation was carried out on the fossil fish teeth obtained 
and their evidence generally supported the above view. 





Structure, 


Central India and Rajputana, 


60, The first two months of the season Mr. Jones spent in putting 
the finishing touches to his last year’s map- 
MEE: Soees laters ping in the neighbourhood of Rampura in the 
Indore State and in parts of Jaora, This 
work, which conneets our present survey with the old work of Messrs, 
Hacket and Kishen Singh, has already boon summarised in some detail in 
last year’s General Report (Records, Vol. XXXVIIL, Part 1, p. 62). 
Nothing fresh of any importance was found in the area with the exception 
of few small inliers of Delhi rocks among the Decean Trap at Dhorwara 
(24° 18’ ; 75° 10’) and Diknio (24° 10’; 75° 5'), and some ancient work- 
ings for iron (magnetite and hematite of poor quality) in the Suket shales 
at Pardha (24° 39’; 75° 13’), 


GEOLOGY. 66 


61, ‘Tho area next taken up by Mr. Jones was that of Gwalior State 
near Gwalior town, at those interesting local 
ities where the Gwalior representatives of the 
Bijawar series are found lying unconformably above the Bundelkhand 
‘gneiss, and the Upper Vindhyans in turn unconformably above both. 

‘Tho whole of this area had already beon mapped on the one inch scale 
by Messrs. Hacket and Kishen Singh ; whilst the former had also given a 
short, but comprehensive account of its geological structure (Records, Vol. 
IIL, p. 88-42, with ap and further notes in Records, Vol. X, p. 84). Tho 
aim of Mr. Jones’ visit was primarily to examino some mineral oceurrencos 
which the Gwalior Durbar was anxious to have an opinion about, nei 
dentally, however, wxe-examination of the general geological steueture of the 
country was undertaken, and typical specimons of all the rock series were 
gathered and described in moro petrological detail than was previously 
possible, Mr, Jonos? report is very full and is illustrated by numerous very 
clear photographs and a few local sections. Much of it, however, 
ropotition of observations already maie by Hackot, expanded by further 
dotail, and onlarged by moro illustrative descriptions of local occurrences, 
The general stratigraphy of the area remains unchallenged, No better 
examples of the supposed corals (as recognised by Dr. Stoliczka) from tho 
limestone bands of the Morar shales (see Records, Vol, III, p. 85) were 
obtained and Mr. Jonos has been unable so far to improve upon the succes- 
sional arrangement of tho series of limestones, traps, felsitio rocks, shales, 
jasper, hornstone and clay bands belonging to the Morar series, in expan- 
Bion of Hacket’s section given at p. 86 (Joc. eit.). They still appear vory 
vaguely outlined as lying goncrally above the Par sandstone at uncertain 
positions, whilst the genetic relations of many of these remarkable petro- 
logical types have not heen further enquired into (oompare rocks of the samo 
age and general composition in tho Son valloy ; Memoirs, Vol. XXXI, 
Pt. 1, pp. 58:92). The following is a brief outline of Mr. Jones’ rosults as 
obtained in his examination of shoots 865, 366, $83, 399, 400 and 401 of 
the Central India and Rajputana topographical survey, between Intitudes 
25° 45’ and 26° 16’ and longitudes 78° 0/ and 78° 45’. 

62, Typical Bundelkhand gneiss with pogmatites and quartz reefs, 
agreeing in every way with the descriptions of 
Mallet (unpublished reports summarised in the 
Manual, 2nd Ban, p. 27), occupy the low 
ground in the south-enst of the area, and Mr. Jones has given a namber of 
particular descriptions from special localities, accompanied by microscopical 
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oterminations. All appear to be varieties due to local concentrations, or 
particular mineral segregation, of one Archean mass that caunot be further 
sub-divided. 

63. It is in these rocks that trenches have been opened for galena at 
Ragonathpur (26° 4’ ; 78° 20’) at Bhilowa 
(26° 8°; 78° 20') and kaolin quamies at Antri 

(26° 3°; 78° 17"), Specks of galena and some pyromorphite were found in 
the first, but nothing at Bhilowa. Traces of galena, malachite and azurite 
were also found 24 miles west of Karhia (25° 54’; 78° 4’), 

Scareely any metallic minerals were found in the quartz reefs penetra- 
ting the gneiss. Small specks of copper pyrites, covellite and malachite are 
mentioned as present, but no gold. Assays of 4 of these veins were made 
in the Geological Survey laboratory by Mr. Blyth without any trace of gold 
or silver being obtained. The pure white variety of quartz from the reefs 
is used for the manufacture of glass at the Gwalior (Morar) works. 

64. The trap dykes of the area, previously described by Mallet (Joc. 

cit.) are identified by Mx. Jones as ophitic 
dolerites, consisting of pale brown augite, 
plagioclase felspar (labradorite), magnetite, and ilmenite frequently altered 
to leucoxene, Altered varieties occur containing saussuritised folspar, horn- 
blende, epidote, quartz: chlorite and hematite. 

65. A large number of notes on the Bijawar rocks of the area (Par 

sandstones and Morar group of shales) have 

Blkwarteanvene! “?™* been put together by Mr. Jones in amplification 

of Hacket’s original deseription (Records, Vol. 
ILL, pp. 83-42). ‘They constitute a sot of isolated petrographical deserip- 
tions of specimens and sections from many localities, but as alroady 
remarked, their mutual {relations and mode of origin have not as yet been 
farther elucidated. 

66, The interbedded traps associated with the shales compose five 
main spreads, and have been determined as 
Jabradorite-augite-magnetite rocks. 

67. Mz. Heron, in his new survey of Alwar State, has contributed a 

neice? vory carefully coloured map and detailed report, 

ites illustrated with seotions and an admirable 

array of photographs. ‘Tho area treated of is 

chiefly in Alwar, with portions of Jaipur and Bharatpur States, as shown 

in sheets 286, 287, 288, 314, 815, 316, 339 and 340 of the Central India 
and Rajyutana topographical survey. 





Galena and Copper Ores. 
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63, His results comprise a return to the original view of Hacket, 
(Records, Vol. X, Pt. 2, p. 85) as regards the 
rock succession, a matter which requires a few 
words of explanation. In the above cited reference, Hacket, after surveying 
the area in detail, arranged the formations as below :— 
Mandan group of slates, schists and quartzites; 
Ajabgarh ,, of slates, quartzites, hom-stone-breceia and 


General Results. 





‘Aevalis Timeston 
Alwar, of quartzites, conglomerates, schists and. 
bedded trap ; 


Raialo —,, of limestone and _quartzites 5 


and the small scale-map, illustrating that published report ix coloured 
according to this scheme, Later, however, in consequence of work in other 
parts of Rajputane to the west, he formally abandoned this view (Records, 
Vol. XIV, Pt. 4, p. 281) and wrote :— 

“Jn my doveription of a portion of this area, the Alwar bi 
placed the Ajabguh and Mandan groups at the top of the Arvali series above the Alwar 
quartaites, Uyon furthor examination of tho series in the coantry to tho west, where the 
sections are less broken, I found that this wax not the true interpretation of the section, 
but that both these groups were below the quartzites, in fact, representatives of the Raialo 
‘group, I was led into this error by tho high dip of tho rocks and by taking inversion for 
the normal sequence, 

‘Talo then included the Alwar quartzites with the Arvali series, but as in tho western 
area the quartaites are found to constantly overlap the lower rocks ; a8 alro soveral caton 
‘of unconformity haye been noticed i is novessary (0 separate these two werios, Ax tho 
‘quartzites extend up to Dalhi and form the ridge there, L now propose to call tho qu 
‘and their associates in tho Mandwur hilly and elsewhere the Delhi series, retaining the 
name of tho Alwar quartiles forthe lower member of tho serien” 





Jn yrevious paper, 1 














‘A simall-teale map illustrating the above paper is also coloured accord~ 
ing to the new view; whilst, what is of even moro importance, the signed 
fair copies of the lange-seale, 1”=1 mile, maps handed in by Mr. Hacket 
in 1962, and stored now in the map cases of the department were also 
coloured according to this later view and indexed thus :— 

‘Delhi sovion (= Alwar quartzites). 

‘Arvali series with limestone, hornstone breceia, and trap (=Ajabgarh 

series). 

It should Le noticed that this change of view of Hacket was mado 
without his resuveying the Alwar area, and without his supporting it by 
detailed sections, his paper in Vol. XIV of the Hecords being the last 
published account that Hacket wrote. 
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69, Mr, Middlemiss, on visiting the area for a few weeks in Mr. 
Heron’s company during the latter’s survey, 
Hornstonerbreces ant thrust’ ras particularly struck by the peouliar appear- 
ance and lie of the horstone breccia, which 
both he and Mr. Heron agreed in viewing as a fault-brecoia due to an 
én situ smashing and tearing asunder of the beds at various horizons near 
those of the Kushalgarh limestone and the Ajabgarh shales. Mr. Middle- 
miss, believing it to be the record of a great thrust-plane, suggested to Mr. 
‘Heron that it might possibly account for the two opposite interpretations 
‘of the sequence held by Mr. Hacket at different times. Mx. Heron, 
however, in his report, whilst accepting the theory of it as a nearly hori- 
zontal plane of movement, does not accept this suggestion as accounting 
for the sequence observed, which he simply describes in full detail on the 
basis of the original (but since superseded) desoription of Hacket as given 
in Vol. X of the Records. 

Although the full petrographical descriptions of Mr. Heron are very 
carefully worked out, and are a distinct advance on anything hitherto 
attempted, it is to be hoped that further work in adjacent areas will enable 
‘Mr. Heron to clear up this question categorically. 

70. Mr. Daru broke new ground in Banswara, continuing in a north 

and westerly direction the survey of that State 
Pertsbgart already begun by Mr. Heron during the 

previous field season. In preparation for this, 
ine, in the first instance, spent a short time in the neighbouring State of 
Partabgarh, accompanying Mr. Heron in a study of the rock groups there 
displayed along the junction of the old work and the now. 

TI. Mr. Dara was able to map geologically a considerable area within 
sheets 175, 176, 208 and 209 of the Central 
India and Rejputana topographical survey, 
the last two of which (begun by Mr. Heron) he has now completed. 

In camying out this he followed the delineation scheme of his pre= 
decessors as closely as possible. The outliers of Deccan ‘Trap, which lie 
flatly in the usual, absolutely unconformable way above the older rocks, 
were continued into the newly explored ground, where they were found to 
ceupy the higher hills and ranges. As regards the older systems, he was 
able to distinguish and separate from a general ground work of presumably 
Archean gneisses and other crystalline rocks, a set of presumably much 
younger, metamorphosed sedimentary rocks, consisting of limestones, 
shales, slates or phyllites, garnet-quartz-biotite schists, boulder beds: and 
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schistore conglomerates. ‘These were found to be all highly inclined or 
vertical as to their dip, either forming comparatively large spreads or 
narrow and frequently interrupted strips with a general N. 80° W.—8. 
380° E, alignment. 

72, In spite of the wide areas of these rocks exposed in certain parts of 
Banswara, both Mr. Heron and Mr. Dara 
found difficulty in interpreting the deposi- 
tional order of the various sediments which composed them. ‘Their out- 
crops are certainly not wanting in continuity and parallelism over cor 
dezable tracts ; but the chief dificulty seems to he their obscure junctions 
with the Archean ground-work, and their steep dips ; which latter, even where 
they occasionally give riso to anticlinal and synclinal flexures, nevertheless 
‘cause the younger series to appear as a whole more like parallel packets of 
strata thrust on edge amongst the Archaans than like outliers vesting upon the 
same. Mr, Daru is disposed to accept a descending order agreeing with 
that given in tho preceding paragraph, with the excoption that the limestone 
bands appoar at varying horizons. 

73, Notwithstanding this, Messrs. Heron and Daru’s work taken 
together comprises a detailed desoriptive 
account and large-seale map covering their 
joint area which now become of value in discussing questions of correlation. 
‘The younger metamorphic series as a whole, and certainly ax rogards its 
larger spreads, must now be rogarded as identical with the great group 
which has been classified by Hacket as Aravallis, and mapped by him in 
the sheets a little way to the north of tho area now dealt with. It would 
also soem to be likely that the interrupted bands of crystalline limestone, 
quartzite, limonite-quarlz rock, griiuerite rock, ete., which appear in very 
narrow outerops among the wide area of mixed gneissos, and which were 
last year temporarily included with the mixed gneisses, should also be 
considered as long extended onterops connected with the younger series 
rather than with tho older Archmwan complex—or as outerops owing their 
narrow interrupted state to the cireumstance that they are the remnants 
of almost obliterated troughs of compressed folds. This last explanation 
at all ovents seems to be the only one capable of accounting for the very 
elongated strip of the Masania conglomerate (28° 57'; 74° $4’) which 
continues for many miles with a very narrow outerop as an isolated band 
among the gneisses. 

74, The conglomerate mentioned above is composed of flattened lenses 
of quartz held together by an argillaceous, 
chlortic or sericitie cement, and roughly resem 


Ditiatties of interpretation, 
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Conglomerates and Boulder beds. 
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bling angen-structure ; but another much coarser conglomerate or boulder 
bed, which Mr. Dara now thinks distinct from the former, is of considera- 
ble interest. It occurs prominently at Loaria (28° 46’; 74° 10’) and 
resembles that from Kusalgarh described by Mr. Heron, having a matrix of 
biotite schist, and contained boulders ranging up to the size of three times 
a man’s head. These are sub-angular in shape, and consist of granite, 
gneiss, syenite and fragments of quartz, of felspar and of biotite rock. 
This remarkable bed is in direct connection with the schists and phyllites 
of one of the larger spreads of the younger metamorphic series. 

75. A boulder bed of the above nature, so aggressively significant of all 

that can be implied by a great unconformity, 

Suggested resemblance fo the is nevertheless at variance with the peculiar 

position of the whole series, smothered as it 

appears to be by the surrounding gueissic system, and also at variance with 

other evidence of intrusive action both of quartz veins and granite among 

many members of the series. We are herein reminded of the similar 

paradoxical relations subsisting between the Dharwars and massive gneisses 

of South India, a resemblance which may even not be without value as an 
index of age. 

In view of the position suggested by Mr. Dara for the conglomerate 
and boulder bed among the younger metamorphio Aravallis, itis difficult to 
correlate it with the somewhat similar boulder bed near Udaipur to the 
north. The latter is said to occur doubtfully at the base of the Alwar 
quartzite and between it and the older schists. (C. A. Hacket, MS. 
Report, 1886, quoted in the Manual, Ind Edn, p. 68.) 

76. Both Mr. Heron and Mr. Darn have, in addition to the above, 
recorded some compact quartzites and schists 
which they cannot definitely assign to the 
younger (Aravalli) series ; whilst at the same time they consider them as 
unlikely to belong to the still newer Delhi series of Hacket. In these 
ceases, as in all those involving narrow strips of rock types isolated by want 
of exposures or by alluvium, the coincidence of strike that obtains 
throughout all the rock complexes below the Deccan Trap, renders the 
sorting of every known outerop exceedingly difficult. 

71. No attempt was made to limit by definite boundaries and colours 
on the map the various members of the 
Arehean system among themselves. In this 
matter Messrs, Heron and Daru have both been compelled to follow 
the only feasible plan of indicating by one or two signs superposed 











Doubtful rocks. 





Archean complex. 
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fon one uniform wash of colour such marked lithological types as 
massive acid and basie intrusions, wherever such could be distinguished 
8 oxereising a predominating effect in the field. Thus the mixed gneisses 
are left in possession of the greater part of the aren coloured Archean, 
with hero and there patches of granite, syenite, aplite, pegmatite and basic 
yke rocks. ‘This, though a superficial method, and one giving no clue to 
the genetic relationships of the rock masses to one another, is nevertheless a 
slight advance on the work of the older survey in neighbouring parts 
but it would be premature at present to attempt any closer descriptive 
summary of results, ‘This rock group may undoubtedly, as a whole, be 
correlated with the “gneiss” of Huckot in the area of the Aravalli Range 
to the north. 








Punjab. 

78. In continuation of his survey of the ossiferous deposits of Indin, 

be, 0.8. Plgria: Upper Tere Dt. G. E. Pilgrim visited that portion of the 

itary Freshewater ar Punjab, lying between the Jhelum and the 
Indus, known as the Potwar, the Salt Range and the Murree Hills Sub- 
‘Assistant M, Vinayak Rao was employod in collecting from the same 
district under Dr. Pilgrim’s direction, 

‘As tho result o€ his investigations, Dr. Pilgrim has been able to arrive 
at certain definite and important conclusions rogarding the divisions of 
the Tortinry fresh-water strata of the Punjab, and their covrelation with the 
Siwalik formation in other parts of Indi 

‘A full summary of these conclusions with a revised classification of the 
Upper Tertiaries of India will appear in the Records. 

79. In tho first place Dr, Pilgrim shows. that the nummulites associae 
tod with the mammalian fauna of Futchjang, 
near Rawalpindi, which lod Lydokker to refer 
these beds to the eocone (Khirthax) period are not dw situ, and that great 
unconformity really exists botweon these beds and the Khirthars. ‘Tho 
presenco of Aulhracotherium Gugticnse, Brachyodus africanus, and other 
Upper Nari forms, clearly denotes the age of these beds, which are _identi- 
fied with tho Kuldapa series of Middlemiss, and pass upwards into the 
Murree sandstones. ‘These latter beds thin out rapidly towards the south 
and are not represontod in the Salt Rango, where the Kuldana bods are 
followod by a series of beds correlated with the lowor Siwaliks of Sind 
and the Bugti Hills. 

‘80, One of the most important discoveries made by Dr. Pilgrim is the 
fact that the collections made by Mr, Theobald 
in the Potwar, from beds supposed to be on 
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Middle Siwallks of the Potwar. 
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‘tho same horizon as those mentioned above, really belong to a horizon some 
5,000 to 8,060 feet higher in the series. This fauna, to which Dr, Pilgrim 
restriots the term Middle Siwalik, is quite distinct from the lower one, the 
most striking features being the absence of Dinotherium and the abundance 
of Hipparion, Giratfoids and the largo antelopes. Furthermore, Dr. Pil- 
grim has proved the passage of those Middle Siwalik upwards into beds 
containing a fauna identical with that of the Sivvalik hills in the typical 
area, ‘These latter beds had been traced by Medlicott and Theobald in 
practical stratigraphic continuity through Jammu and Kangra as far as the 
Pabbi Hills on the east side of the Jhelum, so that it now becomes possible 
to correlate the Siwaliks of the Siwalik Hills with the Upper Tertiaries 
of Western India. 

81. Dr. Pilgrim also paid a visit to the Siwalik Hills in order to 
investigate a supposed bone deposit. This 
turned ont to be merely a deposit: of caleare- 
ous tufa; but he was able to re-visit several of the old localities, which 
appear to have been worked out by former collectors, and discovered the 
important fact that most if not all of these localities are near the top of 
tho series. ‘The whole series of beds form a perfectly conformable sequence, 
and the oocurrence of Dinotherium and species identical with those of the 
lower Siwaliks of the Salt Range shows that lower horizons are also 
ropresonted. This is the so-called Nahan stage. With the exception of 
those lowest beds, the rest of the sories, including both Mr. Middlemiss? 
“ Siwalik conglomerate’ and ‘ sand-rock’ stages, corresponds both in thick- 
ness and lithological character with the Upper Siwaliks of the Pabbi Hills. 
The conclusion is therefore drawn that the middle Siwalik stage in the 
Siwalike Hills was characterised by a remarkably slow deposition, only a 
few hundred feet representing the 6,000 fest or so of the fossiliferous 
‘Middle Siwaliks of the Salt Range. 

No reason whatever has been seen to doubt the propriety of separating 
the Dagshai and Kasauli series from tho Nahans, or the identity of the 
two former with the Murree sories of the Punjab. 





Stal Hills, 








Kashmir. 

82. During tho summer of 1909, Mr. Middlemiss re-visitod Kashmir, 
and added considerably to the discoveries 

Me ee eee? PlHlet made the previous year, which have been des- 
cribed in Vol. XXXVIL, Pt. 4, of the Records 

and in tho Genoral Report for the year, Vol. XXXVII, Pt, 1, p. 69. A 
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full acoount of these later observations .will appear in the current volume 
of the Records. 

‘The area examined is compact one about 86 miles long by 16 miles 
broad, lying to the south-east of Srinagar, embracing the area in the Vibi 
district examined in detail last year and sections along the Patarkul, Traal, 
Lidar, Arpat and Naubug Valleys, which, with a north-east—south-west 
trend, join the Jhelum Valley above Srinagar, 

In his progress through this area, Mr, Middlemiss soon found that the 
old interpretation of the geological series as formulated by Lydokker 
(Memoirs, Vol. XX11) needed much revision as a soquel to the more 
reoont detailed survoys, which since Lydokker’s time have been made of 
the Tibotan watershed of Garkwal and Kumaon, and in Spiti. A now 
map was therefore produced of this very typical area, and a re-grouping 
of tho fossiliferous marine sedimentary series from Silurian to Upper Trias 
‘was instituted. 

88, A large and characteristic collection of fossils was mado from many 

of the horizons as given in tho table of for- 
mations below (arranged in descending 











Geological sequence. 






order) :— 
(12) U. Tuas. + (aot differentiated into sub-zones). 
horizon. 
(12) Musonmuxanx . 4 


Meckoceras horizon, 
(20) L.Paus + + LOphiceras ao. 
(8) Zewax on Prnwo- {seer Rajah and Marginifera bods. 
Carnonivenovs Protoretepora limestone and sh: 
Gloseopteris horizon (Karharbari ?) 
“UGangamopteris do. (‘Talebir ?) 





(8) TL, Goxpwaxas 
(1) Voteanto vrows. 
(6) AcatomeRatic State sxRixs. 

(5) M. Cannowxennovs (?) Fenestella series. 

(A) L. Cannoxrrenovs — Syringothyris Timestone series. 
(8) Morn quaram, 





(2) U. Soman. Orthir shales. 
(1) L. Suvrran axp (traces of fossils only}. 
Caornntax ? 


Of these, the horizons of the Upper Silurian and Muschelkalk, for the 
first time during this visit, were identified by beds containing abundant 
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faunas, and arranged in regular sequence with the other formations round 
an elongated anticlinal axis which pitches to the north-west in the 
neighbourhood of the Lidar Valley. 
S4 Tneidentally it will be observed that the removal of the so-called 
Panjel traps and conglomerates of Lydekker 
gL aeenaians (Nes, and 6 of the table) from a 3 posi- 
fion among the (?) Silurians of that author to a much higher level, 
immediately below the Permo-carboniferous and Lower Gondwanas, has 
been found to be necessary, as was tentatively announced in the account 
of the previous season’s work on the Lidar Valley sequence (ap. eit, Vol. 
XXXVII, p. 922). 
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bY 
COLONEL S. G. BURRARD, R.E., BRS, 


PRINCIPAL TRIANGULATION, 


Operations were earried on in the following localities :— 
(1) Northern Baluchistan. 
@) Kashmir. 
(8) Uppor Burma (Bhamo and Myitkina districts). 
In Northern Baluchistan and Kashmir the work was a continuation of 
that of 1908-09, while in Uppor Burma an entirely now sories, the * Upper 
Irrawaddy,” was commenced, 





(1) Northern Baluchistan, 


Tho Northern Baluchistan sorios emanates from the baso Zawa-Zibra of 
the Kalat Longitudinal Series; it trends in a northerly dircetion as far as 
the Northern boundary of Baluchistan, then turning east runs through 
Northern Baluchistan and closos on tho Great Indus Series on the side 
Tounsa-Langawala, just north of Dera Ghazi Khan. ‘Two figures of tho 
series, both tetragons, wore completed in 1908, and a pentagon had boon 
commenced. 

Mr. Trosham commenced work carly in Soptember, and, after complete 
ing the pentagon, earriod the work eastwards by means of a tetragon and 
quadrilateral as far as moridian 68° 30’. Closing work here at the end of 
Decomber he transferred his base of operations to Tounsa, and commenced 
to work eastward from tho baso ‘TounstLangawala, By means of four 
quadrilaterals he closed on the western portion of his work at the ond of 
April, thus completing the series. 

A two-microscopo 12” micrometer theodolite was usod for the observa 
tions throughout the season’s work, 

‘The total length of triangulation executed by Mr. Tresham amounts to 
230 miles covering an area of 6,000 square miles. ‘The 24 completed 
triangles have an avorage triangular error of 0”-303. 
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Astronomical azimuths were observed at Gundak, Saleghar aud Tounsa, 
The difference between the observed and geodetic azimu'hs at the first 
station is + 0%-06, at the second + 1”°08, and at the third + 1165. 

‘The completion of this series closes the circuit, which starting from the 
base Gandpabar-Kharko of the Great Indus series includes 130 miles of 
the Kalat Longitudinal Series, the whole length, $40 miles of the North 
Baluchistan Sories, and $40 miles of the Great Indus Series. 

‘The closing errors on the side Tounsa-Langawala are as follows 














Yao tien | Yauo tom | 
SAS loll Stan| Dregne. 
Sea | 
——-l an 
‘Side Tounsa-Langawala - 62,3218 feet. 62,828°0 feet. 12° feet. 
, iar Tea ” . 
Tatts of Touma | 99. Iso | 80.42 Stes | O08 
»  Langawala . «| 9051 2693 | 9051 2698 005 
ang | | 
Tengiateof Tone. «| 70st arat | TAL ar95 | ot 
» — Tangawala + «| 7045 4607 | 10 45 45°32 025 
Azimuth at Tounsa of Langawala | 20107 42:87 j 201 07 45°89 302 
Migr | ontat | ssn | et 
Tag . | oo, | ae, | 80, 





‘Tho large error in height is probably due to the very long rays employ- 
ed on the Kalat and North Baluchistan Series. Heights obtained from 
short rays are more reliable than those obtained from long rays. 





(2) Kashmir, 

It was mentioned in last year’s report, that a new principal triangula- 
tion series had been commenced in Kashmir, emanating from the base 
Nerh-Khagriana of the North-West Himalaya Series, It was subsequent. 
ly found, that it was impossible to build up any figure but that of a simple 
triangle on this base. As this is an unsatisfactory way of commencing a 
new series, connection was made with a second side of the North-West 
Himalaya Series, and the first figure of the series becomes a pentagon, 
of which two of the triangles aro common to both series, 
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Owing to the high altitudes of the stations and the short period of 
the year available for obsorvations, progress has necessarily beon somowhat 
slow. 

‘Mz. J, de-Griiaft Hunter, who has beon the observer throughout both 
soasone of work, has extended the series north to a distance 90 miles from 
its base, covering an area of 1,600 square miles. ‘Tho sven computed 
triangles havo an average triangular error 0"°591. 

During 1909 the instrument used for the observations was No. IV 
two-mieroscope 12” micrometer theodolite; this has always been an unsatis- 
factory instrument, and has now been retumed to the makers for improve 
ment. In 1910 it was replaced by No. V 12" micrometer theodolite 
this theodolite has been provided with 8 microscopes in place of the two 
carried by the other instramonts of this class, made by Messrs. ‘Troughton 
& Simms for the Survey of India. 

Mr. Hunter’s valuo of the station Ismail-di-Dori which is common to 
tho prosent Series and to Montgomerio’s old work, differs in both latitude 
and longitude by 0”03 from the values obtained by Montgomerie in 
1856, ‘Tho azimuth at Ismail-di-Dori of Manganawa differs from Montgo- 
merio’s by V4, 

‘The height of Choti-wala, the Inst station visited before closing work, 
is over 16,000 feot in height. It was with the greatest difficulty that the 
instrament could be got to the top of the hill; for 600 foot it had to be 
hhauled up the steop slopes by mon from above. 

‘An astronomical azimuth was observed at Gangachoti, ‘The difference 
between the observed and geodetic azimuths is—15""72, 

‘Mr. Hunter has intersected numerous snow peaks ; like other experi- 
enced observers, he has found it impossible to identify peaks observed 
from different places ; he hopes, however, to fix a large number by com- 
Dining his computations with graphio methods, 

‘Mr, Hunter, in addition to his trianguiation equipment, took with him 
during the present season two mercurial barometers, two aneroid aro 
moters and two hypsometers for tho purpose of comparing their relative 
values as height measurers. ‘The result show that at heights up to 13,000 
feot the merourial barometers gave sensibly the same readings, but the 
values of height deduced by Baily’s formula were lower by about 200 foot 
than the triangulated values, ‘The two ancroids were entirely unreliable 
even as regards relative heights, 'The hypsometers computed by the for 
mula in the Auxiliary Tables invariably gave too high values, the excess ine 
ereasing with the height, At 16,000 fect their error amounted to GUO feet, 

q 
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‘The table attached shows the results of Mr. Hunter’s observations. 
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‘Mr. Hunter's advance parties have built stations as fur north as Gilgit, 
Beyond the Nangn Parbat range the strength of the monsoon decreases 
considerably, and it has been possible for the builders to continue work, 
with only occasional interruptions from rain, throughout the period of 
the monsoon. 

‘Simultaneously with the work of the principal series the work of ine 
specting and repairing the stations of Montgomerie’s series has been carried 
out. In 1909 the stations south of Srinagar were repaired ; this year 
thoso between Srinagar and Skardu have been taken in hand. 

‘Mr. Abdul Hai, who has carried out this work this year, is now pro- 
ceeding up the Indus Valley to visit and repair stations, from which it is 
hoped that the high peak of Teram Kangri, discovered by Dr. Longstaff, 
will be visible, 

‘Next yoar it is proposed to sond a detachment to observe ‘Teram Kangri 
from these stations, or if necessary to extend tho triangulation, so as to 
obtain a base from which it ean be observed. 





(3) Upper Irrawaddy Series. 


For topographical reasons it was decided to stop work on the Great 
Salwoon Serios for a season, and to initiate a new Series in Upper Burma 
through the upper Irrawaddy basin, 

‘This Series emanates from the side ‘Tangte-Lakar Bum of the Groat 
Salweon Series ; it will follow the eastorn and northern frontiers of Upper 
Burma. 

Lieutenant Cardew commenced work at tho beginning of December 
amd carried the Series, by means of threo quadrilaterals, 112 miles in a 
northerly direction, when further work became impossible owing to the 
dense hazo, His eight completed triangles havo an average triangular 
error 0”-381 and the triangulation covers an area of 2,000 miles, 

‘An astronomical azimuth was observed at _Kumtung Bum, the valuo 
of this differs from the geodetio value by 6”°08. 

‘Tho observations were taken throughout by a two-microscope 12” 
micrometer theodolite, 


SECONDARY TRIANGULATION. 


Up to the year 1909 all triangulation work exeouted by the ‘Trigono- 
metrical Branch has, with a few exceptions, been principal work, and the 
gaps between principal series have been filled in by Topographical Parti 
with a network of tertiary work. ‘This latter though suflicing in accuracy 

of 
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eft few permanent marks on which a futuro survey could be based. 
Bxperience in other countries has shown that periodic re-surveys are necessary, 
and that these re-surveys are made on ever increasing scales. It was 
therefore decided that the trigonometrical triangulation party should initiate 
good secondary triangulation with the primary object of fixing permanent 
stations for future use. 

In order, however, that this work might be utilised for current surveys 
‘the two series selected have been carried out in localities which are actually 
under topographical survey. 

‘The Mawkmai Series. 

‘This series is based on the side Letpataung-Suletaung of the Mandalay 
‘Meridional principal series ; it rans eastward to meridian 98°, then follows 
the Burma frontier, bends north on meridian 99°, and closes on the 
‘Monghsat Secondary Series. 

‘The stations were built up to meridian 98° in the season 1908-09, 
During last season Mr. Collins with two other provincial officers of the 
Survey of India was employed in completing the building of the stations 
and taking the observations. 

Owing to the bad weather experienced they were unable to complete 
the series, but in order to render their completed work available for topo- 
graphical purposes the eastern portion of the series was closed provisionally 
on the Monghsat Series. ‘There remains for work during the coming 
season a gap of some 20 miles in the middle of the series and an extension 
of the series to a more easterly base of the Monghsat Series. ‘The length 
of the series when completed will be 220 miles covering an area of 2,400 
square miles. ‘The average triangular error of the 25 completed triangles 
is 199%, Except at the base stations all signals were non-luminous con- 
sisting of a pole stayed by means of ropes. The instruments used were 
two microscope 8” micrometer theodolites. 

The Khasi Jaintia Hills Series. 

This series is based on the side Landou Modo-Mautherichan of the 
eastern frontier series. Mr. Smith carried tho triangulation westward 
through the Khasi Hills up to the meridian 91°, the stations having been 
built the preceding field season. 

Owing to dense haze it was found impossible to observe to non- 
Tuminous signals, and helios had to be employed throughout the observa- 
tions. The length of the completed portion of the series amounts to 41 
miles covering an area of 400 square miles, ‘The average triangular error 








REPORT ON GEODESY, 85 


of tho ten completed triangles is $17”, Mr. Smith used a two-microscope 
8” micrometer theodolite. 

The stations of the eastorn frontier series on which the work is based 
are known to have been displaced by the sovere earthquake of 1897 5 it 
has therefore been decided to continue the series westward through the 
Garo Hills during the coming season to close on Brahinaputra Meridional 
Series: the work will then bo ro-computed from the terminal side as the 
base. 

Whilo Mr. Smith was carrying out his triangulation, Mr. Wyatt come 
pleted the building of stations for the extension of tho series eastward up 
to meridian 98°. 





ASTRONOMICAL LATITUDES. 

During tho past field season astronomical latitudes were observed at 
11 stations in the plains of Oudb, along a line running north from the 
Ganges, (south of Rae Bareli) to Babraich and then east to Uska Bazar, 
north of Gorakhpur. ‘The positions of the stations and the values of the 
Aeflotion of the plumb-line aro given in the table below :— 




















Table. 
Nao of station, Tatitde. | Longtnde, | Minfan tee” acd 
xae le tesgrll! lpee ° 

Sora a. . | so | sas] 40 +780 
Pusn =, » +s] 95 60 | ot a8 | 880 +608 
Pama =. . of 26:88] 81 19 | 380 +m 
Dim =, » » «| a7 0 | at a] 906 + 454 
Ins =» « «] or to | oot 8 | ate =107 
Mi eer ge | os | a 1088 
Doo ss ef or as | at as | ao 482 
Manichaok , . . «| a7 ar | aa 6 | 960 1948 
Banddls ys a | sar | 306 1268 
Pati =,» - «| 97 98 | 83 45 | 820 1866 
Gus = ss ef or | 88 6 | | 288 1674 
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A positive value in the last column denotes, that the plumb-line is 
deflected towards the south. 


‘The values are in accordance with those previously found south of the 
Himalaya, ‘Tho last 5 stations aro all within sight of the Himalayas, the 
nearest, Manichauk, being about 18 miles distant. 


In addition to the latitude work, an attempt was made by Major 
Crosthwait during the summer, to apply to India the method which Mr. J. 
‘Hayford has used in the United States to ascertain whether the condition 
known as isostasy exists. This involved the computation of the deflection 
of the plumb-ling, in the meridian, due to visible masses up to a distance of 
2,564 miles from each station. ‘The deflection was computed for some 100 
latitude stations and for 18 longitude stations (in the prime vertical). 
‘he details of this work will form the subject of a separate paper. 
‘Major Crosthwait’s conclusions do not support the Hayfordian theory of 
isostasy. 


‘The Pendulum Observations. 


"The pendulum operations of 1908-09 and 1909-10 were designed to 
determine the limits of the areas of high and low orustal density in Central 
India, the existence of which had been indicated by latitude observations ; 
we particularly wished to discover whether the belt of high density cor- 
responded to any extent with topographical configuration, that is to say, 
whether it was visible, or whether it lay concealed beneath the surface. 


‘The operations for 1908-09 were confined to the south-western portion 
of the belt, to the area Ujjain, Dhulia in Khandesh, Amraoti, Hoshanga- 
bad. In 1900-10 the pendulums were swung by Captain Cowie in the 
region to the east of this, in the tract Saugor, Seoni, Bilaspur, and Sultappur. 
‘The work of the two seasons thus covered the area between Lats. 21° to 24° 
‘and Longs. 75° to 82°, 


‘The results of the season 1908-09 were communicated in the last report 
submitted to the Board of Scientific Advice, The stations visited by 
Captain Cowie in 1909-10 and the results obtained are given in Table 2. 
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‘Table 1, 

we toa | ea ae] ee] 
noe 

eee fap orar | te as | ars7 | gers 
# ~ . «| 93 59 54 ™ | 1,213 78758 
. « «| 23 31 37 i 1,499 | 978740 

. . . +} 93 46 41 & 0 1,996 | 978638, 
* . . «| 22 353 82 12 878 | 978-081 
Nore red ern en 
“4 . * «| QL 21 SL 80 28 1,082 978614 
moral Nasal ares [< ctr Iie 
Le faumas | oe | aan | ome 
anaet. . «| 5250s | ot os | es | orsous 

















‘Phe values of gravity given in this table are based on the value of g 
at Dela Dun, 979°063 dynes. 

‘The stations are given in the order in which they were visited, At 
cach station four pendulums were swung, and as a rule, four complete sets 
of observations were made, 

Tn Table 2 are given (i) the observed values of gravity, (i) these 
volues corrected for height of station, and (it) for height of station and 
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‘mass interposed between station and sea-level according to Bouguor’s 
formula, (iv) the theoretioal values of gravity at sea-level, and (v) the com- 
parison of these last values with the observed values reduced to sea-level 
by means of Bouguer’s formula : 




















Table 2, 
sum | Soot ena) Re 

Doe | dy | opem. | Dye | Dye 
Songor . . «| o7g7ai| 97805] o7sea4| 978850|  —oo1s 
anes. | meres oresrn| erose0| sss] —ono 
Ketni . . «| 978-787 | 978874 | 978830 | 978848 —0018 
Umea. . | err] oree60| oteato| oreear| x08 
Renin. «| eroess| snosan|orerea| rszr5| vont 
Bilaspur + +| 978631 | 978763 | 978733 | 978733 07000 
Raipur. . | 978612 | 978-705 | 978670] 978681 —00lL 
‘Amgaon + «| 978614 | 978-710 | 978674 | 978°689 0015 
set | som meen | rerun} aromas] 4000 
Tubbulpore  . +] 978719} 978956 | 978806 | 978'803 ‘+0003 
tur. .| arse argstn} eroasi| orssrr | cone 
Allahabad . | 978948} 978970] o78060| 978958 +0002 




















In this tablo the theoretical values of gravity at sea-level have been 

calculated by Helmert’s formula of 1884, 
19=978'000 [1 +0-005310 sin? g.] 

‘The correctness of the Bouguer reduction having been recently ques: 
tioned by Mr. ittmann and Mr. Hayford of the U. S. Coast and Geodetic 
Survey, who uphold the theory of complete isostasy, an investigation has 
been commenced by Captain Cowie to seo whether the gravity results of the 
Indian Survey support the views of the American Geodesists. This en- 
quiry has progressed only so far as will allow us at present to consider the 
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masses within 100 miles of 42 stations. The quantities derived from this 
investigation are given in Table 8. 

In reductions of the observed values of gravity to sea-level, the effect 
of masses sitnatel betwoon the level of the station and sea-level have 
hitherto been caloulated by Bouguer’s hypothesisand formula. This hypo- 
thesis assumes that in the earth’s crust below sea-level there is everywhere a 
normal amount of matter and that all masses situated above sea-level are in 
excess of normal. Hayford’s hypothesis is based on the theory that in 
every prism from the centre of the earth to the surface, at whatever dis- 
tance from the contra that surface may occur, the amount of matter is 
normal, that is, that where masses aro raised above the sea-level, thus 
constituting excesses of matter above that surface, there must be com- 
pensating deficiencies of matter below. Hayford’s hypothesis is to the 
effect that this compensation of mass is everywhere complete and occurs 
within a stratum situated between the sea-level and a plane 113'7 kilome- 
tres below it. In the case of the quantities exhibited in the table, it 
should be noted that this compensation depth has been assumed to be 70 
miles. Tho hypothesis of Bouguer is, thus, one of no compensation, 
while that of Hayford maintains complete compensation occurring within 
a depth of 70 miles below sea-level. 








Table 3. 
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Table 3—contd. 

No. Station, eae Hfolmect. —_— eee 22 | |: | 
1 2 s[afs ] 6] js 
9 | Dera Ghasi Khan m4 | 414 | -10 |— <8 

10 | Malta - «| so8} sn | 4s} | — a5 

11| montgomery . «| 857] 22 | 49 | +o [+ 8) ae 
12 | Mortakn «| se| a4 | 420} —7 |— 6 | +a 
18 | Fesotepore .| | 9] +2 | +7] 46 | +3 
14 | Gesupar. +) OL 4] +24 | +8 |—20 | ~@ 
15| min mic =. «| 708/90 | 405 | tr + 4 | 480 
36 |Meat . . | 74] 1] 420] +7 |—97 | ~8 
a |sugon. . «| 700] 99 | +97 | —2 | 422 | ar 
ts {mati . «| sto] 90 | +28 | —2 |—s8 | ~25 
19 |Tpdhimn =. «| 885] 19 | 420 | +5 |—4s | —m4 
20|Rookee. . «| 887] 78 | +20 | —8 |—107 | —r0 
a1) Bip. - «| 978] 30] +90] +8] 0 | +27 
aalnogi . . -| 870] 65 | +90 | —6 |—95 | ~s0 
2s /mokhtims . .| 926 3 | 492) 0 |—a5 | —9 
24) Raipor oo] | 495 | 410 f—m | aie 
25 | Horhangabad nor} 30 | 435 | 0 f+ 4 | +90 
26 | Khandw =| noe] 18 | +90 | +6 | +98 | +67 
27 | Amguon « -| 408} a | 48¢ | +0 |—15 | 412 
28) Ammaati. aes} 49 | +99 | +7 | 430 | +00 
29 | Maiher sisi} 35 | +4 | +10 |— 96 | +6 
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Table 3—contd. 


Height | 


in foot 



























| 2 ls |s s {el 7] e 
s2/staipr «| tat| w | sas | +e [— 6 | 407 
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in. 12) 25 | +56 | +18 |—a | +7 
a7 |sengor . «| 467] a6 | 401 | +28 |—36 | +29 
38|mbow . . | 008] a4 | +er | +93 |— a3] +2 
30|Pean . . | 1906/ 46 | 470 | +94 |—25 | 429 
4 |acoci . . «| gona} 0 | 4or | 495 1+ 9 | +on 
1 fasrgn. . «| om) a4 | tor | 48 | a7 | tae 
4a [Boar . . «| 9108] 70 | 43 | ter | + 0 | +00 

Mean yortive % +a [+12 | +28 

» regtive | | -9|-« | 

General men» «| ve | 75] 4827] + 57] — 152] +219) 





























In this table the unit is the thousandth part of a dyne. 

‘The Hayford method has beon applied to masses within 100 miles of 
the station. An extension of this investigation to cover the whole surface 
of the globe would result in a small correction, negative in sign, but vary- 
ing slightly in amount, being applied fo two quantities in column 6, 

The figures in columns 4, 5 and 6 of the Table all profess to represent 
the same quantity, the effect of masses in the neighbourhood of each 
station on the force of gravity. ‘The first of the three columns gives the 
actual effects of these masses as derived from a comparison of the observed 
value of gravity, corrected for altitude of station only, with the theoretical 
value y, at sea level. ‘The two succeeding columns give the theoretical 
effects based on the two hypotheses of Bouguer and Hayford. 
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‘The Hayford correction tends to inorease the observed value of gravity. 
In a region, like the Sub-Himalayan, where large negative values of (,—y,) 
prevail, the Hayford correction does reduoe the anomalies of column 7. 
But in a region, like the Indo-Gangetic plains, where positive values of 
(Gaye) have been found at all stations throughout a long zone, the Hay- 
ford correction serves only to intonsify the anomalies. 


Tidal Operations. 


During the past year tidal registrations by automatic tide gauges have 
been taken at the ports of Aden, Karachi, Apollo Bandar (Bombay), 
Prince’s Dock (Bombay), Madras, Kidderpore, Rangoon, Moulmein and 
Port Blair. ‘The registrations at these ports have been satisfactory. 


Levelling Operations, 


‘The total outturn of double levelling of precision completed during the 
field season 1909-10 was 1,276 miles, in the course of which observations 
were taken at 16,944 stations. ‘The bench-marks determined were 41 
standard, 134 rock-cut, 1 interred, 7 engraved, 90 embedded, 343 insoribed, 
and 64 belonging to other departments. 

‘The heights of 21 Principal and 3 Secondary triangulation stations 
‘wore also determined by levelling as. check on the heights deduced by 
triangulation. ‘The principal Lines of levelling were carried on in the 
Bahawalpur Stato, the Punjab, Sind, the Sub-Himalayan tracts and in 
Burma ; there were also short lines of levelling in other parts of India in 
connection with the standard bench-mark scheme, 

‘Tho following are the Himalayan lines of levelling that were com- 
pleted during the past field season :— 

1. Lahore to Dharamkot, oi Pathankot and Dharamsala. 
2, Hardwar to Lansdowne, vi Najibabad. 

3, Bareilly to Naini Tal Browory, vié Kathgodam, 

4. Siligari to Tindharia, 
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BOTANICAL SURVEY. 


oy 
Mason A. T. GAGE, IMS. M.A. BSc, M.B, FLS, 
Director, Botanical Surcey of India. 


Eastern India.—Work on the Catalogue of the non-herbaceous 
flowering plants cultivated in the Royal Botanic Garden, referred to in last 
year’s report has been continued. ‘The numerical index to the first 4,000 
plants together with a new map of the Garden to serve as a key to the 
position of the plants therein is about to appear and another 4,000 numbers 
are ready for press. 

Reference was made last year to the expedition then in progress of 
‘Messrs. Smith and Cave to the extremo north-west of Sikkim, ‘The results 
of this tour have beon elaborated by Mr. Smith in a paper that is now in the 
‘press and will appear as No. 5 of Vol. IV of the Records of the Botanical 
Survey. The following condensed account of the results is taken from 
‘Mr. Smith’s manuscript. ‘The expodition lasted during July and August of 
1909, and the immediate result was some 6,000 specimens with about a 
score of species new to science. ‘The Zemu and Llonakh valleys are the 
most distant from the main roads and most difficult of access on account of 
the donse Rhododendron jungle and high passes that cut them off from 
the rest of Sikkim. There are neither houses, roads, bridges nor even pony 
tracks. Botanically the Zemu area shows three regions—a temperate 
forest region from $-11,000 fect, a sub-alpine shrub region from 
11-14,000 fect and an alpine region from 14-17,000 feet. In the first 
region aro found such genorn as Picea, Lariz, Trugo, Abies, Juniperus 
with numerous species of Berberis, Tez, Buonymus, Acer, Rubus, Rosa, 
Spiraa, Pyrus, Ribes, Piburnum, Loncera, Rhododendron, Corylus, Betula, 
Alnus, ote. ‘Towards the upper Timit of the region Rhododendrons and 
Conifere prevail. At about 11,000 fect the tall Rhododendrons tend 
‘to disappear and are replaced Ly intermediate forms like R. Wightit and 
RR. campanulatum. Conifer begin to thin off and the valley opens out. 
‘At about 12,000 feet most of the trees disappear and the floor of the upper 
valley is covered with straggling shrubs of Berberis, Pyrus, Cotoneaster, 
Rites, Lonicera, Rhododendron and Saliz. ‘The herbaccous clement is 
roprosented by species of Meconopsis, Cardamine, Corydalis, Lgchnis, 
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Astragalus, Potentilia, Sedum, Hpilobium, Heracleum, Angelica, Saussurea, 
Primula, Pedionlaris, Salvia, Polygonum, ote. From 14-18,000 feet the 
prevailing genera are Ancmonc, Coryialis, Draba, Potentilla, Sazifraga, 
Sedum, Cremanthodium, Saussurea, Leontopodium, dnaphalis, Primula, 
Androsace, Gentiana, Swertia, Lagotis, Pedicularis, Polygonum, Saliv, 
Carex, Poa, Taken as a whole the valley shows a transition from the 
moist prolific areas such as Jongri to the south, to the dry area beyond 
the Thé La. Generally speaking the vegetation of the Zemu has more 
affinity with that of Jongri than with that of Llonakh, 

‘Tho Llonakh valley is a wide expanse of gently undulating ground in 
the midst of the highest peaks, with here and there huge moraines on the 
flanks. Tho flats show evidence of strong persistent winds, the vegetation 
being chiefly of the “tussock” type. ‘The subsidiary valleys are charac 
terised by a succession of flats and marshes, the uppor ends of the valleys 
‘ending in cliffs and glaciers, ‘The vegetation of the Llonakh valley as a 
whole may be divided into (1) the plants of the open flats and marshes, 
(2) the plants of the moraines and screes, (3) the extreme alpines of the 
‘upper cliffs. On the flats trees and shrubs are restricted to dwarfish 
specimens of Iuniper, Riododendron lepidotum and BR. Anthopogon, 
Berberis, Spiraea, Potentilia fruticosa, Lonicera, Hippopha, and an 
oocasional Saliz. Among the herbaceous species the hemispherio mounds 
of Arenaria are the most striking. On the moister areas flourish species 
of Ranunculus, Caltha, and Pedicularis, Poterium filiforme, Saxifraga 
pallida, Primula sikkimencis, and P. tidetica. On the drier flats were 
found species of Delphinium, Hypecoum, Lepidium, Strackeya, Astragalus, 
Ozytropis, Saussurea, Artemisia, Campanula, Cyananthus, Urtica, Allium, 
‘and such species as Arabis glandulosa, Viola Bunawarensis, Stellaria de-~ 
cumbens, Sazifraga flagellaris, Antenuaria muscoides, Anaphalis rylorhiza, 
Androsace Selago, ances tibetiea, Bleholtsia eriostaciya, ete. Amongst 
the scroes in addition to the Junipers and dwarf Rhododendrons wore 
species of Anemone, Callianthemum, Draba, Saxifraga, Sedum, Trigonotis, 
Onosma, Picrorhica, Eriophyton, Polygonum tortuoum. On the higher 
clifls the prevalent plants were Meconopsis dorridula, Draba, Braya, 
Thlaspi, Cochlearia, Potentilla macrophylla, P. fruticosa, Nazifraga 
imbricata, 8. ronulosa, 8. saginoides, Cortia, Allardia, Saussurea, Primula 
muscoides, Androsace, Sclago, Myosotis Hookeri, Veronica lanuginosa, 
Polggonum nummularifoliun, P. Hookeri, Rheum nobile, 2, spiciforme, 

Considering the north-west comer of Sikkim as a whole and the vege- 
tation above 11,000 fect, Ranunculaceae axe only moderately represented, 
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Borberis persists into the upper Llonakh valleys. Meconopsis is well 
represented in quantity. Corydalis is prevalent and rich in species. 
Drabes chiefly ropresent the Cruciferm. Lychnit, Stellaria and Arenaria 
are strong in species and in numbers. Impatiens persists only as far as 
the lower Zermu. Leguminora—chiolly Astragalus and Ozytropis—are 
but moderately frequent in the upper regions. Potentillas are very con- 
spicuous and abundant, Sazifraga is also a dominant genus, nearly all the 
Himalayan spocies being found in the area, Uubellifere are not parti- 
calarly prominent. Composite, especially Saussureas are abundant. 
Codonoptis and Cyananthus are frequent, Rhododendrons abound but are 
not of many species. Prinulacee are particalarly common, as are species 
of Pedicularis. Saliz provails up to tho melting snows. Rushes, sedges 
and grasses aro poorly represented. In addition to the now spocies that are 
described in Mr. Smith’s paper, nearly forty species have been added to the 
list of plants native to Sikkim. 

In addition to his account of the vegetation of Llonakh, Mr, Smith 
has also deseribed several new species of Eastern Himalayan plants from 
the collections made by Mr. J.C. White, C.LE., late Political Officer in 
Sikkim. ‘Theso‘will appear along with the Llonakh paper. 

Collections from the lower and outer hills of the Eastern Himalaya 
have been contributed by the late Mr. R. Pantling, Assistant-Superintend- 
ent of the Cinchona Plantation, by Mr. @. E. Shaw, B.Se., F.LC,, Govern- 
ment Quinologist, and by Mr. R. E, Cooper. 

In Eastern Bengal and Assam collections were made by trained Lepeha 
collectors in the Terai of the Jalpaiguri district. 








From Burma argo accossions of material were received. 
Mr. J. H. Lace, P.LS., Chiof Conservator of Forests, sont a finely pro~ 
served collection of about 1,000 specimens that have helped largely to fll 
up gaps or to supplement species previously very imperfectly represented in 
the Caleutta Herbarium, Important contributions that include species 
hitherto undescribed were also received from Captain R. W. MacGregor, 
L.M.S., from the Southern Shan States and from the following Deputy 
Conservators of Forests: Mr. GE. 8. Cubitt of Bhamo, 
Mr. H. W. A. Watson of the Southern Shan States, Mr, A. Rodger of 
tho Ruby Mines, and Mz. E. M. Buchanan of Myitkyina. Mr. D. W. 
Rae, Assistant Superintendent, Kachin Hills, forwarded a collection of ferns 
from Sinlumkaba. To all these officers the Botanical Survey is much 
indebted. From the Burma-Yunnan frontier a particularly fine collection 
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of over 1,000 sheets was obtained from Mr. @. Forest, well known for his 
botanical explorations in China. 

A suggestive and most interesting account of Recont Plant Immigrants 
into Bengal has been published by Mr. P. J. Brihl, F.GS., F.C.S., of the 
Indian Educational Service. His paper is divided into two parts, the first 
being concomed with the deseription and distribution of Croton sparsiforus 
Morung, in Bengal. This species, a native of South America, appears to 
have been first imported into Chittagong, where it was collected in 1898, and 
thence have spread up the Megaa and across to the mouths of the Hughli. 
It was observed at Diamond Harbour and other places down the Hughli 
river by Botanic Garden collectors in 1903 and in the following year was 
collected at Sibpur. Mr. Brihl gives an account of its present distribution 
as determined by himself in the neighbourhood of Sibpur and further afeld, 
and points out how excellent an example of the dispersal of a species the 
farther spread of Croton sparsiflorus will afford. ‘The socond and the 
larger part of Mr. Briihl’s paper deals with those species found in Bengal 
and Behar that are known to be immigrants from other countries. It is 
pointed out how the agricultural conditions of Bengal and Bebar favour 
the introduction and spread of foreign species, Mr. Brihl gives a list of 
284 species of foreign origin now more or less established in the province, 
representing 166 genora and 58 orders, the names of some of the latter, 
however, by somesslip having been omitted in the paper. 

‘The immigrants hail from practically all quarters of the globe, from 
temperate Europe, Western Asin and Songaria; Japan, China and Indo- 
China, the Malayan Peninsala, Andaman Islands, and Ceylon; the 
Malayan Archipelago and the Philippines, Polynesia, Africa and the African 
islands, the United States, tropical and sub-tropical America in general, 
Mexico and Central America, the West Indies, the Andes region, Brazil, 
the La Plata region, Mr. Brihl gives a list of the species and the 
percentage of the whole contributed by cach region. More than half the 
total of introduced species has been furnished by America, Asia (except 
the N.-W.) outside of India coming next, then Europe and Asia N.-W. of 
India with a considerable drop and last of all Africa. A list is given 
showing what orders have been enriched and to what extent by the immi- 
grants. Mr. Briibl concludes that the immigrants furnish 124 per cent. of 
the Flora of Bengal and Behar. He suggests the way in which these 
species have been introduced by classifying them in detail according as to 
whether they are cultivated (field erops, garden plants, forest, avenue and 
hedge plants) or wild (feld and garden weeds, weeds of grass plots, road- 


BOTANICAL SURVEY. 97 


sides and waste places, plants found in tanks and marshes), Mr, Briibl 
also indicates approximately the periods of introduction of the vatious species 
from before the arrival of the Portuguose in India in 1498 to after 1807, 
‘The dissertation ends with an account and classification of the Bengali 
names given to the introduced spocies, and a plea for tho establishment of 
local herbaria in district centres. 


Western India,—The outstanding feature of the year’s work on this 
side of India is the appearance of the first volume of an illustrated Forest 
Flora of the Bombay Presidency and Sind by Mx, W. A. Talbot, F.LS., 
lato Conservator of Forests. ‘The book is a large volume of over 500 pages, 
with 288 sketch figures in the text. The natural orders concerned are 
from Ranuneulacee to Rosacea. ‘Tho work affords the opportunity of 
comparing the number of arborescent species as they appeal to the Forest 
officer with the total number of species within the same ordinal limits as 
given in Dr. 'T. Cooke's Flora of tho Presidency of Bombay, the first 
volume of which containing amongst others the same orders dealt with 
by Mr. Talbot appeared in 1008. From Raxuneulacee to Rosacea, both 
included, 49 orders appear in the Flora with 808 genera and 769 species, 
In the Forest Flora there are ten order fewer, while the genera drop 
to 207 and the species to 489. ‘The ton dropped orders are Nympheacea, 
Popaveracea, Fumariacee, Crucifera, Polygalacee, Caryophyllacee, 
Portulacacce, Elatinacca, Hypericacea, and Zygophyllacee with a total 
of 48 species. Of the orders common to both works those that show 
marked difforences in the number of genera and species in the two works, 
being such as show a fair proportion or even a predominance of herbaceous 
species the difference between the generie and specifie numbers in 
such orders roughly indicates the saving to the Forest Officer who desires 
to know the plants that more immediately concen him without first 
having to sort out the herbaceous species. ‘The more important among 
such orders are Capparidacea, that in the Forest Flora are shorn of 
three genera and thivteon species ; Malvacea that are redueod from 16 
genera with 67 species in the Flora to eight genera and only 12 species 
in the Forest Flora; Sterculiacea with 9 genera and 24 species to 6 genera 
and 13 species; Tiliacee with 5 genera and 84 species in the Flora to 
8 genera and 20 species in the Forest Flora; Geraniaeee from 6 genera, 
with 28 species to 1 genus with 2 species. Absolutely, though not relar 
tively, the greatest reduction occurs in the large order Leguminosae, which 
is reduced from 81 genera with 284 species in the Flora to 49 genera with 
136 species in the Forest Flora. A few other orders of minor importance 

" 
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shed a genus or a species or two. On the other hand one or two orders in 
the Forest Flora show an inereaso of spocies or genera over the numbers 
shown in the Flora. Thus the order Guttifera in the Forest Flora is cre- 
dited with 11 species, while the Flora gives only ten. The difference in 
this case is due to Mr. Talbot raising a variety of Garcinia spécata in the 
Flora to specifie rank in the Forest Flora. In the Forest Flora the order 
Olacacee shows an additional genus and species Erythropalum populifolium 
‘Mast. that is not given in the Flora, In Anacardiacew Holigarna ferru- 
-ginea March., appears as an extra species in the Forest Flora, no mention 
being made of it in the Flora. In Connaracee, Rourea Prainiana and in 
Gelastracee, Gymnosporia Ronkanensis now species are described in the 
Forest Flom. Mr. Talbot describes four distinct. types of Forest Flora 
within the Presidency and Sind : (1) the evergreen tropical flora of distinet 
Malayan Peninsular origin, (2) the mixed deciduous and evergreen Konkan 
flora, (8) the mixed deciduous Deccan flora, and (4) the Sind desert flora. 
Evergrom tropical or Rain-forests are found with a rainfall of not less 
than 70 inches per annum in North Kanara, and further north in isolated 
patches into Dharwar. These forests are practically absent from the 
Deocan trap, and their total extont in the Bombay Presidency doos not 
cover more than 500 square miles. The mixed deciduous and evergreen or 
‘Monsoon-forest extends in an irregular and interrupted belt about 500 miles 
ong and about 40 miles wide from Bombay to North Kanara, and eonsti- 
tutes the bulk of the Konkan flora. It requires a rainfall of not less than 
40 inches per annum. ‘The mixed deciduous Deccan flora consists of an 
open formation of thorn-forest, a name that indicates one of its prominent 
features. A remarkable feature of the desert flora of Sind is the forest 
formation of Prosopis spicigera 1, that occurs near the river Indus above 
the level of inundation. 

‘Mr. G, A. Gammie, F.L.S., hus given an account of the Orehids of the 
genera Vanda, Saccolabium, Sarcanthus, Cleisostoma and Diplocentrum. 
‘Two species of Panda, F. parviftora Lindl. and 7. Roeburghii R. Br. occur 
in tho Presidency, while Mr. Gammic has described a new variety Spooneri 
of the latter species. ‘Throe species of Saccolabium are found, 8. Wightia~ 
num Hook. £, 8. virtdiflorum Lindl. and 8, maculatum Hook. £, The 
other three genera are represented by one species of each, Sarcanthus 
peninsularis Dalz., Diplocentrum congestum Wight and an unnamed 
species of Cleizostoma, materials of which were collected by Mr. Gammie 
in North Kanara previous to 1902, but were unfortunately lost by fire, 
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‘Two coloured plates accompany the desoriptions, one of Vanda Rozburghti, 
the other of Saccolabium Wigitianum. 

‘Mr. L. J. Sedgwick, I.CS,, has published a first list of mosses from 
Western India, Altogether 35 species and 2$ genera are represented, 
while three of the spocies are new to science, 

‘Tho Rev. Father E. Blatter, 8.J., has given a general account of the 
vegetation with a sketch map of the physical features, and a detailed 
list of the species of Panchgani, a small station about 12 miles east of 
‘Mahableshwar on the Western Ghats. He divides the station into four 
regions, each characterised by its flora. A. list of some 368 specios of 
flowering plants belonging to 89 natural orders, with the habitat within 
Panchgani of each species, and vernacular or English names in most cases 
is given, A list of 14 ferns belonging to ten gonora is also appended. 

‘Mr. W. Bums, B.Sc. Economie Botanist to the Govemmont of 
Bombay, has collected in the Dharwar and Broach districts and has studied 
the plant life of certain limited areas in relation to environment. He has 
given attention to the genera Mangéfera and Tamariz as they occur in the 
Bombay Presidency. Messrs, Chibber and Bhide, Assistants to the 
Economie Botanist, toured through various districts of the Presidency and 
made collections chiefly of grasses. About 1,000 sheets were added to the 
local herbarium. 

Southern India,—The only work of systematic importance during the 
year has been done by Mr. C. E. O. Fischer, Deputy Conservator of Forests, 
Coimbatore, who has continued his resoarches on the flora of that yart of 
India and has contributed several hundreds of excellently preserved 
specimens to the Calcutta Herbatium, that should be very usoful in the 
ultimate working out of the flora of the Madras Presidency. 

North-West India,—During the year Mr. J. F. Duthie, B.A., 
F.LS,, has forwarded the final instalment of manuscript of Volume II of 
tho Flora of the Upper Gangetie Plain, and the whole of Volume II is now 
in type. 

‘Mr. I. Hf, Burkill, M.A., F.L.S., Reporter on Economic Products to the 
Government of India, has given an account in the Records of the Botanical 
Survey, Volume TV, No. 4, of the vegetation of tho route traversed by him 
in the end of 1907 when he visited Khatmandu, and has given a list of the 
species collected or observed on the way. His paper is accompanied by a 
map showing the route traversed, Mr. Burkill describes the belts of 
vegetation traversed by the road, the great Bhavar or Sal forest under the 
mountains, the waste grass lands of the Terai, the pine woods on the south 

He 
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face of the foot-hills, the vegetation about the top of the foot-hills, tho 
plants of the northern aspect of the same, and the forest on the outer face of 
‘the inner hills. A list of the plants of the tropical Forest belt is given, a 
brief account of the erops cultivated, and another list of wild plants of the 
cultivated belt. ‘The vegetation of the temperate Forest belt is desoribed 
and a list of the plants observed therein is given. ‘The general conclusions 
arrived at by Mr. Burkill are that the Sal forests of the tropical belt are 
rather more eastern than western in character, that the pine forests on the 
south face of the forest hills are unrepresented in Sikkim although a few of 
their plants are distinctly eastern ; that the Sal forests on the northern 
slopes of the foot-hills near Hettaunda aro like the Sal forests of the lower 
Sikkim-Himalayan slopes; that the vegetation of the wet gorge of Bhainsa 
‘Duhan agrees closely with that of corresponding localities in Sikkim; that 
vegetation of the cultivation belt differs somewhat from the vegetation of 
the same belt in Sikkim that the plants of the wet hill tops agree with 
those of similar places in Sikkim, The endemic species found by Mr. 
Burkill numbered five, possibly six. ‘The total number of species of flower 
ing plants enumerated is 584, belonging to 403 genera and 109 orders. In 
addition, 18 species of ferns belonging to 9 genera, a Lycopod and 
an Bquisetum are recorded. Mr. Burkill’s specimens have been presented by. 
him to the Calcutta Herbarium. 

Further west Mr. James Marten has given an account of the flowering 
plants in and about Mussoorie collected by him during 1908, with notes on 
‘the periods of flowering and uses. Excluding Cyperacee and Gramineae and 
some smaller orders after dracee that Mz. Marten does not mention he 
enumerates $13 species belonging to 285 genera and 81 orders. ‘The predo- 
minant orders are Leguminose, Urticacce, Composit, Rosacea, Orchidacea, 
Buphorbiaece, Labiate, Tiliacea. 

From Kamaon considerable collections were contributed by Mr, N. 
Gill, F.LS., Superintendent of the Government Gardens there, and from 
Simla and its neighbourhood by Mr. A. R, Tucker, late of the Revenue and 
Agricultural Department. Colonel C, J. Bamber, LM.S, F.LS., has 
continued his useful descriptive key to the plants of the Punjab, North- 
West Frontier Province and Kashmir, two more instalments having 
appeared during the year. 

General—The Rev. Father Blatter, S.J., has published the first of a 
series of articles on “The Palms of British India and Ceylon, indigenous 
and introduced.” In his first paper Father Blatter gives a short history of 
the exploration of the Indian Palm-fora, and a general account of the 


BOTANICAL SURVEY. 1oL 


morphology and geographical distribution of the order, A list of palm 
genera is followed by an account of the distribution of palms in British 
India, and a bibliographical list. ‘Tho paper is illustrated with a plate and 
‘a sketch map of the geographical distribution, 

Mr. LH. Burkill has given a general account with figures of the 
genus Coptis belonging to the natural order Ranunculaceae and a detailed 
study of the origin of Coptis, a drug that is of some repute for its tonic 
properties. ‘Three kinds of the root are imported into India, one sort from 
‘tho Mishmi hills and two kinds by sea. Mr. Burkill’s conclusions are that 
the supply of the drug obtained from the Mishmi hills in Assam is the 
product of Coptis Zects Wall, that the plant cultivated in China as a source 
of the drug is a vatiety of C. Teefa, that in Japan another species 
©. anemonafolia Sieb. & Zuce. both wild and in cultivation appears to yield 
a medicinal product, while still another species allied to the last but not yet 
satisfactorily discriminated would also seem to be employed as a curative 
agent. Mr. Burkill thinks it probable that one of the two sorts of Coptis 
brought to India by sea is the product of the Chinese varicty of C. Tecta 
and that the other is yielded by C. ancmonafolia of Japan. 

‘Mr. Burkill bas also desoribed two varieties of the grass Cymbopogon 
Martini Stapf. that occur in Berar, yielding two kinds of volatile oil. ‘The 
two varieties are Motia and Sofia, the former distinguished by the absence 
of a strong smelling substance known as i-earvon, which is present in the 
Jatter. Botanically the varieties differin their habitats and in the angles at 
which their leaves are set on to their sheaths. 

Mz. A. W. Hill, M.A, F.LS,, of the staff of the Royal Botanic 
Gardens, Kew, has given an account of the genus Myzopyrum of the order 
Oleacea, in which he deseribes ten species of which two are Indian, the 
latter including a new species M. serratulum A. W. Hill, from Travancore 
and the Anamalai hills of Southern India, Mr. Hill expresses the opinion 
that the Indian species show greater alfinity to the species of New Guinea 
and the Kei Islands than to the species of the Malayan Peninsula and 
Archipelago. 

Mr. W. B. Hemsley, F.R.S., has cleared up the confusion that has 
hitherto existed regarding tho species called Cornus macrophylla Wall. 
‘and has deseribed some Asiatic species of the same genus. Mr. Hemsley 
distinguishes two new Indian species, C. controversa Hemsl. from the Eastern 
Himalaya and Manipur, and . Strackeyé Hemsl, from Kumaon in the 
North-Western Himalaya, both of which have hitherto been confused with 
©, macrophylla Wall. 
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‘M. Beauverd has published descriptions of Zeontopodium Jacotianum and 
LL. evar, new species of Composita found in both Western and Eastern 
Himalaya, ‘The same Botanist has also doseribed the following new species 
of the genus Cicerbita :—C. Duthicana, C. laevigata, C. violafolia, C. 
decipiens, ©. macrantha, C. Aitehisoniana, mostly from the Himalayan 
region. 

‘The following new species of the order Composite from the Eastern 
Himalaya have been described by Mr. J. R. Drummond, I.C.8. (retd.) :— 
Anaphalis deserti, Leontopodiun finbrilligerum, L. paradosum, Saussurea 
tanguensis. A new species of Corydalis from the same region that had 
been named in the Calcutta Herbarium 0. spatiulata by Colonel Prain has 
been described by Mr. Craib. 

Micholitsia obcordata, a new genus and sposies of the order Asclepia- 
dacem from India, has been described by Mr. N. E. Brown, but its precise 
habitat within India was unknown at the time of description. It has, 
however, been collected by Mr. A. Meebold at Laimatak in Manipur. Mr. 
R. A. Rolfe has published a new orchid Saceolabium platycalearatum from 
Upper Burma. Coloured plates of the following Indian species have 
appeared in the Botanical Magazine Peliosanthes violacea van. Clarkei Baker, 
Pieris formosa D. Don., Seulellaria violacea Heyne, Iris Clarkei Baker. 
From the Malayan Peninsula the following new species have been recorded 
and described :—Zria ockracea and Acriopsis latifolia, new orchids by Mr. 
Rolfe, Derris Yappii, » new Leguminous plant by Mr. W. G. Craib, 
Vernonia Curtixié, a now Composit by Messrs. Craib and Hutchinson, 
Aristolochia Curtisit and 4. minutiflora by Mr. J. S. Gamble, the former of 
which had been named in manuscript by the late Sir George King and the 
latter by Mr. Hl. N. Ridley. 

‘Mr. Gamble has also described six new species of Cryplocarya, ten new 
species of Beilechmiedia, ten new species of Dekaatia and three new 
species of Endiandra from the same region. 
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ECONOMIC BOTANY, 


we 
ALBERT HOWARD, M.A. (Carma), ARCS, ELS, 
Imporial Heonomic Botanist. 


In accordance with the practice of previous years this report deals only 
with original contributions to the Beonomic Botany of India which have 
‘been published or are in course of publication during the year under review, 
in this case the year ending June 30th, 1910. ‘The programmes of work in 
this subject are given in detail in the last issue of the Proceedings of the 
Board of Agriculture ix India and an abstract is tobe found at the end 
of the present volume. Under these circumstances all references to pro- 
grammes have been omitted and only the results actually obtained during 
the year are discussed. A list of original and other papers published 
during the year is appended. 

Wheat.—During the present year a large number of papers have been 
published on the improvement of the wheat crop. ‘The large amount of 
‘work which has been done already throughout India on wheat is the direct 
result of the discussion which took place at the second meeting of the 
Board of Agriculture beld at Pusa in 1906. At this meeting a scheme for 
the improvement of the wheat orop was adopted by the Board. Stops 
‘were also taken for the preparation of a monograph on the crop to include 
a botanical survey of the varieties grown, a digest of the scattered informa 
tion on wheat both in India and other countries together with detailed 
suggestions for future work. ‘The book, which is entitled WAea¢ in India, 
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has appeared during the year, The first section deals with the production 
of wheat in India and also contains a short summary of the various wheat 
experiments which have been carried out at the experimental farms. ‘The 
materials from which this section was derived were found to be very widely 
scattered and quite inaccessible to the student of Indian Agriculture, ‘The 
second section of the book deals with the discases of wheat, while the last 
portion, which is, in the main, original, deals which the improvement of 
Indian wheat. This section inelades a botanical survey of the wheats of 
India and the recent work which has been done at Pusa on the milling 
and baking qualities of the wheats of this country. It is hoped that the 
book will serve as a work of reference to all interested in Indian wheat. 


A considerable amount of progress has been made during the year at 
‘Pusa on the testing of Indian wheats both in the field and also in the mill 
and bake-house. The results have been published in Pasa Bulletin No. 17 
during the present year. The milling and baking tests have been carried 
out in England by Mr. A. B. Humphries, a former President of the In- 
corporated National Association of British and Irish Millers and a well- 
known authority on these questions ; while the analytical work has been 
conducted, as formerly, by Dr. J.W. Leather, Imperial Agricultural 
Chemist at Puss. ‘The views published in a former paper (Pasa Bulletin 
No. 14) on this subject aroused a considerable amount of attention in 
India. It was stated in the earlier paper that some of the hard zed wheats 
of the Punjab and especially those liked by the people, gave much better 
results in the mill and bake-house than the soft white kinds of the type of 
‘Mozaffernagar, the cultivation of which has been so consistently advocated 
since the publication of Messrs, MacDougalls’ milling reportin 1882. In 
addition, a Pusa selection (No, 6), originally grown from one plant, proved 
tobe a much better milling wheat, much higher in nitrogen and with 
greater flour strength than anything proviously grown in India, ‘The re- 
‘commendations in the paper in question were referred by the Direotor of 
Agriculture of the Punjab to the President of the Incorporated National 
‘Ascociation of British and Irish Millers and the whole subject was consi« 
dered by the Council of the Association. The result was that the re- 
commendations in Pusa Bulletin No. 14, which were based on Mr. 
Humphries’ reportof 1908, were unanimously endorsed by the Council 
of the most important Milling Association of the Empire, while two of 
the largest Home millers (Messrs. Nicholls and Rank) proposed and 
seconded the motion that was adopted. ‘The results obtained and published 
during the prosent year in Pusa Bulletin No. 17 more than bear out the 
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promise of the work of the provious year. Several of the Pusa selections 
proved superior to Pusa6 and behaved in the mill and bake-houso like 
Canadian and American Spring wheats which are the most valuable wheats 
imported into England. These results prove that the idea previous! 
eld that India can only grow weak wheats with moderate milling qualities, 
must be revised and that there is every hope that wheats with great 
strength and high milling qualities can be successfully produced on the 
alluvial plains of India. The Pusa selections referred to above, together 
with some of the new hybrids produced from them are now being tested on 
a field scale in several localities and the best of these will be distributed to 
the cultivators. 

Progress has also been made in another direction with Indian wheat, 
namely, on the influence of the environment on the milling and baking 
qualities, This investigation is being conducted in collaboration with the 
Economie Botanist to the Government of the United Provinces, and the 
results obtained up to the present have been published as a memoir of the 
Agricultural Department. ‘The same wheat, Mozaffernagar, has been 
grown at a large number of stations in the Indo-Gangetie plain under 
widely different circumstances as regards soil and irrigation. The samples 
were analysed, ground into flour and made into bread. The nitrogen 
percentage of the Cawnpore sample was over 80 per cent, higher than that 
grown at Aligarh, there were great differences in consistency, while Mr, 
‘Humphries considered there was a difference in money value of several 
shillings per quarter between the best and the worst. ‘There was practi 
cally no difference in quality between the Pusa sample grown without irri- 
gation and the Cawnpore sample grown under canal irrigation. This 
‘point is of considerable interest as indicating that canal irrigation does not 
necessarily injuriously affect the milling qualities of wheat. This supposi- 
tion is further contirmed by the behaviour in milling of five Punjab wheats 
grown with canal water at Cawnpore. ‘The samples were exceedingly 
‘uniform in texture and behaved very well in the mill. Evans has 
published a short paper on a somewhat related subject in connection with 
wheats of the Central Provinees where it has been found that excessive 
irrigation (nine waterings) softens the local wheats, especially the macaroni 
wheats, ‘Those results confirm the earlier work of Le Clere in the United 
States on the sme subject. 

New ground has been broken in another direction with regard to the 
yield and quality of Indion wheat. It has Veen repeatedly observed at 
Pasa that hot weather cultivation of wheat lands leads to a greatly 
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enhanced yield in the following rabi season and, moreover, that the milling 
qualities of the grain are also improved. The Pusa results have been 
repeated at Cawnpore and it is believed that they will be of very general 
application throughout the Indo-Gangetic plain. ‘The investigations 
recently carried out by Russell and his colleagues at Rothamstend appear to 
afford an adequate explanation of the increased fertility of the Indian allu- 
vium after it has been exposed to the sun and air during the hot weather. 
Russell has found that sterilising the soil by heating or by poisons kills 
off the phagooytes which live on bacteria and also other soil organisms 
inimical to bacteria, At the same time the soil bacteria are killed off, but 
tho spores remain which germinate and rapidly multiply when the soil is 
moistened. ‘The new bacterial cultures increase at an enormous rate and 
the resulting nitrogenous food material becomes so great that plant growth 
is stimulated. It is not unlikely that the intense heat and dryness of the 
Indian hot weather has a similar storilising effect on the soil organisms 
and that the luxuriant growth which follows weathering is the result of an 
alteration in the soil flora, Attention has been drawn to this subject in 
Nature and the field trials already completed at Pusa support the views 
put forward. It is satisfactory to note that the results obtained on this 
subject at Pusa and Cawnpore, have attracted a good deal of attention in 
the various Provincial Agricultural Departments and further evidence on 
the subject willno doubt be available shortly. It is believed that by a 
combination of hot weather cultivation and occasional green manuring the 
‘exop production of the Indo-Gangetic alluvium can be vastly increased and 
that no more promising field for future work has so far been discovered in 
the history of agricultural improvement in India, 

During the year a large amount of culture work dealing with the 
extent of natural cross-fertilization in wheat in India has been completed at 
usa and the results are now in the press. . It has been found that, under 
canal irrigation in the Punjab, cross-fertilization in wheat is exceedingly 
frequent and 226 cases were proved in one year at Lyallpur. Natural 
crossing in wheat at Pusa occurs rarely and the difference between the 
behaviour of the same crop in the Chenab Colony and in Bihar is ontirely 
due to the difference in the water supply of the crop in the two eases, At 
Lyallpur, where wheat is grown entirely under canal irrigation, the crop 
is watered at least twice after sowing, the last watering taking place after 
tho plants are inear. Often before this last imigation the supply of water 
in the soil is so small that the plants wilt during the hottest part of the 
doy, the glumes open and the stigmas are exposed to the air, Under such 
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cireumstances natural crossing is easy and frequent. At Pusa where 
wheat is grown without imigation on high moisture retaining loams, the 
supply of water is more constant and this wilting does not take place. 
Consequently natural crossing is rare. These results are interesting from 
the scientific aspect in showing that environment may modify the usual 
pollination mechanism in a erop. On the economic side they show that 
wheat breeding will be difficult at Lyallpur and that the growth of pure 
wheat seed for distribution to the people is not such an easy matter as in 
other tracts of India. 

The trade aspect of the wheat investigations in India referred to above 
has been emphasised by the Director of Agriculture of the Punjab and also 
by Sir James Wilson, K.CS.L, formerly Financial Commissioner of that 
Province. 

Cotton.—No important papers have been published on this erop during 
tho year under review. At Lyallpur, Milne has deseribed the eotton selec- 
tion experiments in progress in the Punjab and in Madras, Wood has given 
‘an account of similar work at the Nandyal Experiment Station. In both 
casos the results are published in the Farm reports for 1908-1909, 

Fibres.—Sevoral papers on fibres have appeared during the year, 
Finlow, in the Agricultural Journal of India, discusses the work done on the 
“heart damage” of baled jute by Messrs. Cross & Bevan in London and 
outlines farther work on the subject which it is desirable should be con 
ducted in India, 

Two papers on San (Crotalaria juncea LZ.) have been published. In 
the Agricultural Ledger, No. 7 of 1908-1909, an account is given of san 
hemp in the Pabna District where two kinds are grown, one called chotna 
for green manuting and tho other Goran for fibre. A short paper has been 
published in the Botanical Memoirs of the Agrioultural Department on two 
distinet varieties of this crop. A tall, unbranched, fibre yielding kind is 
grown in the Central Provinces, while the local Bihar variety is much 
Awarfer, more branched and less suitable for fibre. Other different vario- 
ties have since been isolated, An improvement in the use of this crop for 
green manuring has also been worked out at Pusa, Ithas been found that 
the best results are obtained when the crop is sown carly in a well cultivae 
ted soil and when the green crop is ploughed in during the first week in 
Tuly. This enables the san to decompose thoroughly and to be incorporated 
into the soil before the end of the monsoon, In addition, there is ample time 
for the soil to take up a sufficioney of the monsoon rains for the succeeding 
rrabi exop. 
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Fruit,—Continuod attention is being paid to fruit culture in India, but 
only one paper on the subject has appeared during the year, namely, the 
second report on the Puss fruit experiments. ‘This paper deals with the 
results which have boon obtained and a detailed account of peach growing 
in Bihar and of the fruit packing experiments at Pusa is given. Perhaps 
the most interesting result is that of the tillage experiment where the 
deleterious effect of grassing down has been even greater than that found 
in the case of apples at Woburn in England and since repeated at many 
other places. 


Plant Breeding.—Two papers of general interest on this subject. were 
completed during the year one of which has already appeared. Woodhouse 
hhas published a short sketch dealing with the possibilities of improving the 
crops of Bengal by the method of pure line culture. For some years the 
occurrence of natural cross-fertilization in the Indian crops has been studied 
at Pasa and the results obtained up to the present year are dealt with in a 
paper in thepress. ‘Tho experimonts with wheat are referred toabove under 
that erop. Other crops dealt with are tobacco, peas, Hlesari (Lathyrus 
sativus, L.), beans, tobacco, Hibiseus cannalinus L. and H. sabdarifa Li, 
cotton, Tinseed, the cruciferous oil-seeds, opium poppy, saflower, castor, 
Seramum indicum and 8. niger. ‘The results have an important beating on 
the choice of the methods of plant improvement, on the testing of varieties, 
on the introduction of exoties and also on seed distribution, 


Tobacco,—Two papers on the work done at Pusa on this subject have 
been published. Both have appeared in the Botanical memoirs of the 
Agricultural Department, The first relates to the types of Micodiana 
rustica and to the occurrence of natural crossing in this erop. ‘The second 
deals in detail with the botany of the Indian types of Nicotiana tabacum. 
‘These papers are introductory to the further study of this crop and to the 
tobaceo breeding experiments in progress at Pusa which are now in the 
second generation. It is hoped to publish the first results on the inherit- 
ance of characters in this erop during the present year. 





Miscellaneous—Burkill has published an interesing paper on the plants 
‘used in the preparation of Indian pens in the 4gricuttural Ledger and this 
author has also contributed two papers of economic interest to the Journal 
of the Asiatic Society of Bengal. One refers to some of the oil grasses in 
the Central Provinces and Berar and the other to the drug known as Coptis. 
‘Hooper in the same Journal has given an account of tamarisk manna, 
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List of papers on Economie Botany published during the year ending June 


Burxn, J. 1. 


Burxus, I. H. 
Borst, 1. 1. 


Burxs, W. 


Bonxs, W. 


Crovstox,D. 


Brass, G. 


Frstow, R. S. 
‘Hewpersox, G. 8. 
Hoorse, D. 
Hoores, D. 


Howann, A. - 


30th, 1910. 

. Indian pens, their history, classification, mater- 
fals used and methods of manufacture. (gr. 
Ledger, No. 6, 1908-09.) 


. On Coptis (Jour. Asiat. Soc., Bengal, v, 1909, 


78). 

. Hist notes on Cymbopogon Martini (Sour. 
Asiat. Soc., Bengal, v, 1909, 89). 

. Annual Report of the Ganeshkhind Botanical 
‘Station, 1908-09. Government Central Press, 
Bombay. 

. Annual Report of the Bassein Botanical Gar- 
dens, 1908-09. Government Central Press, 






weed. (dgr. Jour. of India, 

», 1910, 1 

. Annual variations in the character of Central 
Provinces wheats. (Ball. No. 3, Depart. 
Agric., Cent. Prov. 1909.) 

. Heart Damage of Baléd Jute, (4gr. Jour. 
of India, iv, 1909, 274.) 

. Report on Kahno wheat from Sind. (4gr. 
Tour. of India, v, 1910, 78.) 

. Tamarisk manna, (Jour. Asiat. Soc., Bengal, v, 
1909, 81.) 

. The composition of Indian rice, (4gr. Ledger, 
No. B, 1908-09.) 

Second Report on the Pasa Fruit Experiments. 
(Bull, 16, Agr. Res. Inst., Pusa, 1909.) 





Howann, A. & Howsnp, Wheat in India. Caloutta, 1910, 


GLC. 


Howanp, A. & Howanp, The Fertilising influence of sunlight. (Nature, 


6.1. 0. 


Feb, Ith, 1910.) 


Howann, A. & Howanp, Tho milling and baking qualities of Indian 


GLC. 


wheats. No.2. Some new Pusa selections 
tested in 1909, (Bull. 17, Agr. Res. Inst., 
Pusa, 1909.) 
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Howanp, A. & Howanp, Studies in Indian Tobaccos. No, 1, The 


GL. types of Nicotiana rustica L. (Mem. 
Dept. of Agr, India (Botanical Series), iii, 
No. 1, 1910.) 

Howanp, A. & Howanp, Studies in Indian Tobaccos. No. 2 ‘The 

GL. types of Nicotiana tabacum L. (Mem, Dept. 
of Agry India (Botanical Series), iti, 
Wo. 2, 1910) 

Howanp, A. & Howanp, Studies in Indian Fibre Plants, No. 1. On 

GLC two varieties of Son, Orotalaria juncea Ti. 


(Mem, Dept. of Agr, India (Botanical 











Series), iti, No. 8, 1910.) 
Howann, Lraxe, The influence of the environment on the mill- 
H. M. & Howazp, ing and baking qualities of wheat in 
QaLcC India, No. 1. The results of 1907-08 

and 1908-09, (Mem. Dept. dgr., India, 

(Botanical Series), iii, No. 4, 1910.) 





Korxansy, L. B. . —. The drugs of Sizsi and Kappat Hills. (Jour. 
Bombay Nat. Hist. Soe., 1909, 574.) 

Loxspace, J. M. . —. Improvements in paddy cultivation on the 
home farm at Sivagiri, Tinnevelly District, 
(Bull, 61, Madras, Agr. Dept.) 

Mmxg,D. . . «In Annual Report of the Tyallpur Eaperiment 
Station, 1908-09, 

Par, Uma Cuaray , San Hempin the Pabna District. (gr. Ledger, 
No. 7, 1908-09.) 

Parwanpuax, G.B. —, Lucerne dodder. (dor. Jour, of India, iv, 1909, 
367.) 

Ranour, W.C. . —. The cultivation of “stronger” and more 
valuable wheats for export from the Punjab, 
(Bull. 1, Dept, of Agr., Punjab, 1910.) 

Sawin, A.M... The fatty oil of Zerminalia belerica Roxb. 
(Capital, July 22nd, 1909.) 

Sawn, A.M... Talipot Sugar. (Capital, 16th Dee, 1909.) 

Sawrm, A.M... The Soy bean. (Capital, 10: March, 1910.) 

Trourstown, F, + Potatoes in Upper Burma, (gr. Jour. of 
India, v, 1910, 85.) 
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‘Taourstoxe, E, . —.. Imcerne or alfalfa cultivation, (Agr. Jour. of 
India, iv, 1909, 819). 


‘Warsos, Sim Janes. Memorandum on Indian wheat for the British 
market, London, April, 1910. 

Woon, RC. In. Scientific report Nandyal Agricultural 
Station, Madtas, for 1908-09. 

Woonuovse, E. J. . The possibilities of improving the crops of 


Bengal. (Quarterly Jour. Dept. Agr 
Bengal, iii, 1910, 296). 


MYCOLOGY, 


BY 
BJ. BUTLER, MB., PLS, 
Imperial Mycolagist. 


Mz. MacRae, Officiating Imperial Mycologist, investigated a severe 
outbreak of blister-blight of tea in Darjeeling District, ‘The disease has 
been known for many years, but was confined to North-ast Assam, where 
it occasionally caused serious loss. ‘The climatic conditions of Darjecling 
‘appear to be more favourable to the parasite, and it spread with great 
rapidity after its first introduction in 1908. The life-history of the fungus 
(Enobasidium vezans) which causes it was fully studied by Mr. MacRae 
and experiments carried out to ascertain the best methods of checking it. 
The preliminary results were published by the Darjecling Planters’ Asso 
ciation in 1909, and faller accounts have appearod in the Agricultural 
Journal of India, and as a Bulletin of the Pusa Institute in 1910, 

"The campaign against bud-rot of Palms in Madras Presidency was 
continued. Extension in the Godavari District has boen checked but has 
progressed in Kistna, where the operations were started late. An account 
of the disease and of the rosults of the efforts made to,stamp it out, was 
written by the Imperial Mycologist, and hax appeared since the close of the 
period covered by this report 

‘A serious disease of Areca palms, known locally as Koleroga, was ine 
vestigated by Dr. L. Coleman, Mycologist and Entomologist to the Mysore 
Government. Spraying experiments carried out in 1909, demonstrated the 

1 
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possibility of saving a great portion of tho nuts at a low cost. With the 
‘exception of spraying for potato-blight which is practised to a limited 
extent in the Khasi Hills, this is probably the first successful application of 
this method of check’ng fangus diseases made in India on native crops. 
‘A full account of the disease and of the remedial measures adopted has 
since been published asa Bulletin of the Mysore Department of Agri- 
culture. 

‘he results of several years’ investigation of the wilt diseaso of tur 
(Pigeon-pea) were published by the writer early in the year. Incidentally 
it was shown that the fangus Neocosmospora vasinfseta, to which many 
similar diseases have been attributed is, at least in India, a harmless soil 
saprophyte. 

Mr. MacRae visited Rangpur, Eastern Bengal, twice in connection with 
an enguiry into the cause and treatment of ginger-rot, a disease which the 
writer had found also to be prevalent in Gajarat. ‘The fungus (Pythium 
gracile) which was noted as the probable causo of the disease in Gujarat was 
also found in the diseased plants at Rangpur. Attempts to cultivate it 
failed, +o that absolute proof of its parasitism has not been obtained. An 
account of the disease with a description of the methods of treatment which 
have given successful results on the Burizhat Farm, is in the press. 

Experiments iv spraying potatoes with Bordeaux mixture as a protection 
against potato-blight were continued at the Upper Shillong Agricultural 
Station, and the results are given in the Annual Report of the Agricultural 
Stations in Bastern Bengal and Assam for 1908-09. ‘The profit resulting 
from spraying was less than in previous years, but still amply justifies the 
practice. Demonstrations were carried out on an extensive scale on culti- 
vators’ holdings in the Knasi Hills with very satisfactory results, and a 
separate report on them is promised in the near future. 

‘M1. Burns, Economic Botanist, Bombay, is continuing his work on 
wheat rust at soveral of ths Bombay stations, particularly with a view to 
determining the conditions by which the disease is influencad. Some notes 
on the subject are given in the Report of the Ganeshkhind Botanical 
Station for 1908-09 and a fuller account has been submitted for publication. 
Experiments in treating jowar seed to prevent smut were made at the 
Dharwar Agricaltural Station. Steeping in 2 per cent. copper sulphate for 
10 minutes was found to prevent the disease entirely. Attempts to obtain 
a wilt-resisting variety of tur are being made at Kirkee and Dharwar. 

Mr, Clouston, Depaty Ditector of Agriculture, Southern Cirele, Central 
Provinces, has continued to test cottons, with regard to their comparative 
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susceptibility to wilt, at Akola, Buri cotton has proved immune to this 
disease so far and is being introduced on wilt-affected lands. ‘The use of 
copper sulphate as a steep for jowar seed was demonstrated widely in the 
Central Provinces where smut eauses great losses. ‘The practice is said to 
be extending amongst the cultivators. Mr. Evans, Deputy Diveotor of 
Agriculture, Northern Circle, Central Provinees, is endeavouring by bybri- 
disation and selection to obtain a rust-resistant wheat at Hoshangabad and 
is also trying to get a wilt-resisting tur. 

At the Samalkota Station in Madras the work of resuscitating sngar- 
cane caltivation in the Godavari Delta where it was dying out from the 
ravages of red-rot, was continued. ‘The suecess obtained so far has Wen 
considerable. In the Report of the Station for 1908-09 Mx, R. C. Wood, 
Deputy Director of Agriculture, Northern Circle, Madras, summarises the 
practical results already obtained, but calls artention to a disheartening vat~ 
break of disease on the Farm in the previous year. It has since been 
ascertained by the writer and Mr. A. Hafiz Khan that this was probably 
not red-rot, but a new root disease which is under study. 

‘Mr, MacRae visited the Wynaad in November 1909, in company with 
‘Mr. Anstead, Planting Expert to the South Indian Planters’ Association, to 
make further enquiries into the pepper-vine disease of Malabar, Reports 
on the tour are given in the Planters’ Chronicle, Vol. IV, No. 12, and a 
sehetne of experimental measures for its control, drawn up jointly by the 
two officers, in Vol. V, No. 2 of the same journal. 

‘Mr, Burns has contributed short notes on diseases of mango trees to the 
Peona Agricultural College Magazine. 

‘The cocoanut-palm disease in Travancore continues to oceupy the atten- 
tion of the Agricultural Department of that State. In the Annual Rey ort 
of the Department for 1908-09, Mx. N, K. Pillai outlines the scheme of 
experiments in the treatment of the disease which he has started, and gives 
further notes on the area affected and prospects of euevessful treatment. 

‘Numerous short notes on fungus diseases of rubber, tea, coffee, pepper 
and other plants have been contributed to the Planters’ Chronicle by Mx. 
Anstead, 

‘The operations carried out in Coorg to limit the spread of spike disease 
of Sandal are reviewed by Mr. C. MeCarthy, Deputy Conservator of 
Forests, in the Progress Report on Forest Administration in Coorg for 
1908-09. ‘Thouxh the extension of the disease iuto the unaffe ted northern 
portion of the province has been checked, there is no appreciable lessening 
of its severity within the affected area, 
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An account of a suspected parasite of several important forest trees and 
palms was contributed by the writer to the Indian Forester. ‘The fungus 
(Fomes lucid) is a.common tropical and sub-tropical species, but has hitherto 
been generally supposed to be harmless. 

An important contribution to the little studied bactorial diseases of 
plants was published by Dr. Coleman in the Mysore Agricultural Bulletins, 
‘The diseaso is one which affects potatoes throughout Peninsular India and 
is known as “ring” or “ dangadi” disease. ‘The bacterium which causes 
it was isolated and successful inoculations obtained not only on potatoes 

injals and tomatoes. Suggestions for checking its ravages 





List of Publications, 


Axsreav,R. . Numerous notes on fungus diseases of rubber, tea, 
coffee, pepper, ete. in Planters’ Chroniele, tv, v, 
1909-10. 

Burs, W. . «Notes on wheat rust in Ann. Rep. of the Ganesh- 


ihind Bot. Stat. for 1908-09, Bombay, 1909. 

Burns, W. . “A note on red rust of the Mango tree” and “Ob- 
servations on diseases of the Mango tree” (Poona 
Agri. Coll. Mag.,i, Not. 1 and 2, 1909-10.) 





Boru, E.J.. Foner lucidue (Leys) Fr, a suspected parasite, 
(Ind. For. zxzvi, Sept. 1909.) 
Borcen, B,J... ‘The wilt disease of pigoon-pea and the parasitism of 


Neccormoapora vasinfecta. Smith. (Mem. Dept. 
of Agric. in India, Bot. Ser., ii, No. 9, 1910.) 


Croustox, D. . in Report on the Agriculturat Stations in the Central 
Provinces for the year 1908-09, Nagpur, 1909. 

Corzwax,L.C. ‘The Ring disease of Potatoes (Bull. No. 1, Mycol. 
Ser., Dept. of Agric, Mysore State, 1909.) 

Evans,G@. . sin Report on the Agricultural Stations in the Central 


Provinces for the year 1908-09, Nagpur, 1909. 
McCanrny, C. D’A. Spike disease in Sandal (Progrete Report on Forest 
Aitminis'ration in Coorg for 1908-09, Bangalore, 
1910.) 
‘MacRaz, W. . ‘The Outbreak of Blister-blight on tea in the 
Darjeeling Distriet in 1908-1909 (4g. Jour. Ind., 
», 126, 1910.) 
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MacRaz, W. . «Report on the Outbreak of Blister-blight on tea in 
‘the Darjeeling District in 1908-09 (Bull. 4. R. I. 
Pusa, No. 18, 1910.) 


MacRar, W. . —. Pepper-Vine disease (Planters? Chronicle, iv, 852 and 
v, 13, 1909-10.) 

Maw, TF... in dnnual Report on the Experimental work of the 
Dharwar Agricultural Slation for 1908-09, 
Bomiay, 1909. 

Putat,N.K. Cocoanut palm disease in Annual Report of the 


Department of Agrieutlure, Pravancore, for the 
year 1908-09, Trivandrum, 1903. 

Wooo, B.C... in Seientifie Report of the Samalkota Agricultural 
Station for 1908-09, Madras, 1909. 


FOREST BOTANY. 


By 
©. M. McCRIE, F.C.H., 
Acting Tnperial Forest Botanis 





.—Work done at the Imperial Forest Research Institute, 


1, From July to October the Botanist gave the usual course of 

botanical instruction to students of the Srd 

Edacatlonal Work of Forest year, and in March 1010 he conducted the 

be final examinations in Botany of the Ranger 
class, 

2, The re-arangement of the Saharanpur herbarium (now located at 

Dehra Dun) and its amalgamation with the 

CitetatereeaCaneten, horbariom of the Research Institute and 

College were continued during the year under 

report, and had been nearly completed by its close, Additions to the 

herbarium during the year numbered 612 sheets, including a valuable set 

of 174 duplicates received from Calcutta. A sot of duplicates from Dehra 

Dun was sent to Calcutta in exchango for those received, and it is 

Doped that this system of exchange may be extended with other Lerbaria 
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in India. During the year 35 specimens were identified and named for 
Forest officers in all parts of India and Burma, and 6 for indopendent 
enquirers. 

A start was made with a collection of specimens in the College to show 
type trees and plants of the main natural orders and sub-divisions of the 
vegetable kingdom. These are to be exhibited in glazed cases for 
convenience of reference by students and others, and are intended to 
comprise— 

(i) a complete botanical specimen of the species, 
(ii) a photograph of the tree or plant, 
(iii) specimens of the fruit, seed, and bark. 
By the close of the year specimens of 151 species had been collected in 
readiness for exhibit as soon as glazed cases are ready to receive them. A 
reference collection of seeds has also been started, in which 60 species are 
now represented. 

‘Pwo hundred and thirteen volumes were added to the Library during the 
year. A revised system of classification of the 

@ Botenical Library. books was: eeetors and a complete catalogue 
was drawn up in accordance therewith, 

A botanical laboratory and a potting shed in the experimental garden 

were built during the year. With these 








{eh Aneomcnadalien: additions the accommodation provided is sufi- 
ciont for presont purposes. 
‘Becsireh Wak of Fara 3. The following subjects were included in 
Botanist. the programme of research for the year :— 


(a) Study of the coppicing of Teak, and of its effect on the normal 
health and development of the tree. 
( Study of forest grasses, with special reference to the offects 
produced by repeated firing, 
(e) Study of the various species or forms of Grewia of economic 
importance, 
(a) Stuily of Teak reproduction. 
(2) Study of Sal reproduction. 
As regards the first subject, the investigations begun last year on the effect 
of coppicing on the normal health and development of Teak were continued, 
but are not yet complete, A preliminary note on the best season for 
coppicing Teak was published during the year, giving the results of 
experiments conducted in the Jubbulpore Division of the Central Provinces. 
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‘These experiments indieate that the best months for coppicing this species 
are March and September, or, to put it more generally, that the worst 
period for such fellings is from the time wlon vegetative activity com- 
‘mences up to, and for a short time after, the full development of the 
foliage, while the Jest season is immediately before and after this period. 
‘The results of the enquiry regarding forest grasses, commenced Tast 
year, were worked up during the year under report, and were sent to press 
for publication in the form of a Memoir. These results indicate that forest 
grass lands should as far as possible be classified as follows :— 
(@) those which are required for grazing and for the production of 
fodder; 
(ii) those which are not required for fodder production and which it 
is advisable to afforest. 
‘The enquiry bas shewn that the production of trees and that of grass are 
two distinct and more or less incompatible objects which require distinct 
methods of treataent. 
‘As regards fodder supply, the work has shewn that where hygrophilous 
‘or coarse mesophilous grasses are dominant, early firing is as a rule decidedly 
beneficial, as it = 
(@) increases the supply of palatable fodder from these species at a 
time when fodder is searee, and 
(ii) tends to replace these coarse species by less vigorous and gene- 
rally more valuable fodder grasses, cither by direct injury to 
‘the coarser plants themselves, or by drying up the soil and 
thus rendering it less fit for the coarser species. 





In those grass lands where valuable fodder grasses are already dominant, 
firing may tend to favour the spread of the less desirable species, and is not 
advisable. 

‘As to afforestation, the enquiry has shown that it is advisable to classify 
‘the local grass lands into:-— 

(j) those in which the vigorous growth of most woody plantsis made 
impossible by frost, the latter boing the factor of dominant 
importance ; 

(Gi) those in which damage by frost is seldom or never severe. 
In lands of the first olass, only the most frost-hardy species such as 
Acacia Catectu and Zizyphus Jujuba can be introduced with any hope of 
success, In some cases it is possible that radiation might be decreased and 
the effects of frost diminished by (1) clearing lines through the surrounding 
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forest, and thus stimulating the circulation of air, or by (2) itrigating the 
soil and keeping it moist, which would increase the quantity of water 
vapour in the air, 

As regards grass lands of the second class (i.e. those not subject to 
severe frost) the investigations have indicated that, as a general rale, the 
species of grass dominant in each locality is an accurate indication of 
the prevailing conditions of soil and moisture, and thus points clearly to the 
tree species which can be introduced with the best prospect of success. 
‘Thus where Secchurum cil‘are is dominant, the locality is generally suitable 
for dry miscellaneous forest species ; where Saccharum Narenga prevail 
the locality is usually suitable for Sal, and where Eriantius Ravenna is 
dominant, moist miscellaneous forest species are indicated. 

‘The study of the classification and description of the important tree 
species of Grewia was continued during the year under report, but could 
not be completed owing to the non-receipt of certain specimens from Balu- 
histam and the Shan States, This enquiry will be completed and the 
results published next year. 

Observations were started in the experimental garden at Debra Dun 
with the object of discovering the factors primarily responsible for the 
dying back of Sal and Teak seedlings. ‘These observations are not yet 
complete, and requize to be checked with the results of control experiments 
conducted in the forests. But so far as they go they appear to indicate 
that, under the local conditions of soil and climate, dying back is not a 
natural and inevitable incident in the life-history of the seedling, but is 
brought about by an insulicient supply of available moisture in the soil, 

No touring could be done by the Botanist during the year. Mr. Hole 
was fully engaged at Head-quarters in working up the information and 
specimens collected during previous tours until he went on leave in the end 
of April 1910, 








II,—Work done elsewhere, 


4. Forest officers in all parts of India and Burma helped the Botanist 
‘with specimens required for his research work. A considerable number of 
botanical specimens were also collocted for the Reporter on Beonomic 
Products to the Government of India, for the forthcoming Exhibition at 
Allahabad, and for other purposes. Investigations into matters connected 
with Forest Botany are in progress in several provinces, but none of these 
are in a sulliciently advanced state to be recorded at present. Interesting 
sand valuable notes have, however, been eollected by soveral officers (notably 
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in the Kheri and Bahraich Divisions of the United Provinces) on such 
subjects as the germination and development of seedlings of forest species, 
the times at which local species shed their leaves and put out new foliage, 
and the seasons of their flowering and fruiting, Experiments undertaken 
in the Gonda Division are reported to have shewn that Sal coppice shoots 
are capable of yielding perfectly fertile seed. 
Mr. A. E. Lowrie, LE.S., is preparing an illustrated list of trees, shrubs, 
etc., found in the Southern Circle of the Central Provinces, and Mr. D. O. 
Witt, LE.S., was engaged on an illustrated list of the common grasses of 
the Berar Circle, which is expected soon to be ready for the press, Rai 
Sahib Upendranath Kanjilal, Extra Deputy Conservator of Forests, has 
revised his “Flora of the School Circle,” and an enlarged edition of this 
work is now in the press. 
5. The following publications of the year may be mentioned as dealing 
more or less directly with Forest Botan 
Navav, 8... ‘The distribution and cultivation of deacia arabica 
in Berar. (Ind. For., r22v, No. 9). 

Lusutyeros, A. W. . The Genus Citrus, by A. W. Lushington. (Ind. For., 
avevi, Nos.6 and 7.) 

Hor, R,8. . «Note on best season for coppice fellings of Teak 
(Cectona grandis). (Forest Pamphlet No. 16.) 
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SYLVICULTURE, 


ar 
R. 8. TROUP, F.C.H., 
Imperial Syleiculturist and Superintendent of Forest Working Plans. 


Hitherto measurements in sample-plots in typical forest crops have been 
carried out entirely by local Forest officers, 
tho results being recorded at the Forest Re- 
search Tnstitute. These measurements are concerned only with girth 
increments, and take no account of the volume of material produced per 
acre under different conditions. In order to calculate the girth increment 
of trees, with a view to fixing a girth limit for exploitation purposes and 
for estimating the rotation of the erop, these measurements are no doubt 
useful: for forming a correct idea of the productive capacity of the 
locality, however, they are of little value, since the girth increment of 
individual trees depends largely on the density of stocking of the erop, and 
though the several trees of the erop may show a rapid growth in girth, the 
volume increment per acre may be comparatively small. 

This being «0, it follows that in order to estimate the productive 
capacity of a forest ares, and in order to classify localities according to 
productivity, it is necessary to carry out periodic volume measurements in 
typical fully-stocked crops and also to test the effect of thinings of 
diferent degrees on the volume increment of the erop as a whole. This 
work will be carried out by the Sylviculturist, who has already selected a 
number of typical areas in the ad? forests of the Siwalik, Garhwal and Kheri 
Divisions of the United Provinces, Actual measurements will commence 
forthwith, and will be pushed on as rapidly as time and staft permit, 

2, The question of introducing more uniform methods of working in 

adi forests continued to receive attention 
Porat |” -dusing the your, A blcok of aff fect about 

(@) Sal (Shorea robusta). 7} square miles in extent at Thano near 
Dehra Dan has xecently been taken up as an experimental ground for the 
application of the system of successive regeneration fellings, and the 
Sylviculturist was engaged during the year in compiling a working-plan 


‘Measurements in sample-plots. 
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for the forest in question, with a view to introducing the system 
experimentally. 

3, It is some years since attention was first called to the adverse effects 

‘of continued fire-protection in some of the 

(©) Teak esto grandis saoistor types of Teak forest in Burma worked 

under the selection system, and more recently 

a change of system has been suggested in order to ensure the adequate 

reproduction of Teak by utilizing the respective benefits of burning and 

fire-protection. ‘This idea was strongly urged by Mr Beadon-Bryant in 

an article entitled “Fire Conservaney in Burma” in the Indian Forester 
of December 1907. 

During the past year the matter has been under further consideration 
and a “Memorandum regarding prescriptions for improvement fellings 
in Teak working-plans in Burma, and the introduction of a more uniform 
system of working” was drawn up; this memorandum is printed in the 
Indian Forester of October 1909, page 584. A subsequent and more 
detailed memorandum, written after consultation with the Inspector- 
General of Forests, was read and fully discussed, and approved of with 
certain modifications, at a Forest Conference held at Maymyo in June 
1910, and it ishoped that the system finally adopted by the Conference 
will shortly be applied as a tentative moasure is some typical forest tract. 
Briefly stated, the system consists in concentrating improvement fell- 
ings and subsidiary operations over definite blocks throughout a period of 
25 years, this being considered long enough to ensure the adequate 
establishment of Teak reproduction : this having been effected, other blocks 
will be taken in hand, the whole forest area being thus regenerated during 
one rotation, by successive regeneration periods. Although the system 
will tend towards the eventual formation of even-aged crops, this will not be 
accomplished during the first rotation, since it was decided by the Con- 
ference to be inadvisable as a general role to fell undersized teak treos in 
the interests of the future crop, even in blocks under regeneration. 

4. A portion of the past season was spent in investigating the causes 

and effects of the drought of 1907 and 1908 
_sinunes and etlets of drought on on the od forest of Oudh, and with the assist- 

ance of the local Forest officers a number of 
borings down to water-level were made in affected and unaffected areas to 
ascertain the effect of the sub-soil on the degree of damage done. This 
investigation is not yet complete, but it will be continued during the 
coming season. 
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5, A note on some statistienl and other information regarding the 

si ‘Teak forests of Burma was prepared during 

cpesittatca! Information om Burma the year, and has gone to press. ‘This 

note, compiled from all the Teak working- 

plans hitherto published in Burma and from the control forms showing the 

results of working, furnishes information regarding types of forest, rate of 
growth, density of stocking, yield and ontturn, and other matters. 

6. Experiments are in progress in all the principal adi-beaving areas with 

2 view to testing the germinative power of 

di seed collected from trees of all sizes from 

the smallest to the largest, and from sound and unsound trees, respectively. 

Experiments of this kind can be carried out only in the neighbourhood of 

the forests concerned, because sd! seed cannot be kept for more than a few 

days owing to its perishable nature : hence local Forest officers are giving 

their assistance in carrying out the necessary germinating tests, The 

results, when complete, should be of value in helping to elucidate problems 

concerned with the regeneration of ad! forests 


Workingplans sanctioned during 7. ‘Three working-plans were sanctioned 
the year, during the year, namely— 


Germination of Sal seed. 





(1) Working-plan for the Forests of the Nowgong Division, East- 
ern Bengal and Assam—By E.M. Coventry, LES. The 
plan deals with an area of about 157 square miles, partly of sd? 
and partly of miscellaneous forest. Working for 10 years is 
prescribed by improvement fellings, with the object of restoring 
the previously overworked and partially rained ad} forest to a 
better condition. 

(2) Revised working-plan for the Bori Range Forests, Hoshan- 
gabad Division, Central Provinces—By A. A. Dunbar- 
Brander, LE.S. This plan deals with an area of some 42 equare 
miles of forest in which ‘Teak is the principal species ; the forest 
is one of the most important tracts of Teak in the Central Pro- 
vinces, but was in former days much rained by shifting cultiva- 
tion. The plan prescribes improvement fellings including 
thinnings and the removal of over-mature trees, for a period of 
10 years. 

(3) Working-plan for the Mawku Working Circle, Upper 
Chindwin Division, Upper Burma.—By L. C, Davis, LE.S. 
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‘The area concerned is some 809 square miles, of which 209 
square miles aro Teak-bearing. ‘The system prescribed is the 
selection system with a rotation of 180 years and an exploitable 
girth of 7 fect. The possibility, based on enumerations extend- 
ing over 24 per cont of the Teak-bearing atea, ix estimated at 
5,000 sound Teak trees per annum. Improvement fellings in 
the interests of Teak will be carried out as far as practicable. 
‘The period of the plan is 24 years. 


Dist of Indian Publications, 1909-10. 


Best, How’sue J. W, 


Bast, How’stx J. W. 


Cacor, A M. B, 


Cacota, A. M. F. 
Covexmms, E, M. 
Davis, LC. 


Doypan-Brawper, 
ALA. 


‘MoCum, C. M. 


‘Repson, B. A. 


Trove, R. 8. 


The effects of cattlegrazing in Bhandara 
Division, Central Provinces. (Vad. For, 2azv, 
610.) 

« The prevalence and utility of Xyléa dolabréformés in 
the Central Provinces. (Jud. For, sev, 677.) 

. Note dealing with the Progress made in Working- 
plans outside the Madras and Bombay Presi- 
dencies, up to the Blst December 1908, with special 
reference to the application of the various Sylvi- 
cultural Systems. (Forest Pamphlet Wo. 9.) 

. Revised (Fourth) Edition of D’Arey’s “ Prepara- 
tion of Forest Working-plans in India.” 

. Working-plan for the Nowgong Reserved Forests, 
Eastern Bongal and Aesam. 

_ Working-plan for the Mawku Working Circle, 
Upper Chindwin Division, Upper Burma, 

Revised Werking-plan for the Bori Range Forests 
in the Hoshangabad Forest Division, Contral Pro- 
vinces. 


. The Mixed Teak Forests of the Saugor Division, and 


their Treatment. (Ind. For, eazv, 568.) 

The Bamboo (Dendrocalamus strictus) Forests of 
the Ganges Division, United Provinces. (Ind. 
Por., se2vi, 202) 

‘Memorandum regarding Prescriptions for Improve- 
‘ment Fellings in Teak’ Working-plans in Burma, 
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and the Introduction of a more Uniform System 
of Working. (Ind. For, aaz0, 584.) 

Trour, R.S. . The Practical Determination of the Girth Incre- 
ment of Trees, with Tables, 


ECONOMIC FOREST PRODUCTS. 


BY 


R. S. PEARSON, F.L.S,, 
Imperial Forest Economist, 


1, Economic Museum.—The work of the year commenced with the 
re-arrangement of the Forest Economic Museum. The foundation of this 
Mnseum was laid by Sir Dietrich Brandis in 1881, Tt was consolidated 
and improved by Mr. Gamble during his tenuro of the office of Deputy 
Director and afterwards Directot of the Dehra Dun Forest School, 

‘The Museum, as constivuted by those officers, was partly of a Botanical, 
and partly of an Economic character. On the inauguration of the Forest 
Research Institute it was decided to form a Museum entirely of Economie 
Forest Products and to hand over all purely Botanical spesimens to the 
Forest Herbarium, 

Besides the Economic specimens available in the old Museum, a large 
number of specimens wore obtained from the Franco-British Exhibition of 
1908, and from the Nagpur Exhibition, while others were collected by 
Forest offices in India snd Burma, and by the students of the College. 
Tn this way the total number of exhibits a lable amounted to 1,350. 

The classification and arrangement of the Museum was completed during 
tho mins, and a descriptive catalogue prepared which is now in the press, 

2, Educational Work.—It was found possible to reduce the educa- 
tional work formerly entrusted to the Imperial Forest Economist, thus 
giving him more leisure to carry out his programme of research work. A 
course of lectures in Utilization was delivered to the senior stndonts duting 
the rains term, while the Srd year class was given work in laboratory. A 
course of Surveying and Engineering was also given to the latter students 
during September and October, 
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8, The Match Industry.—The enquiry into the Match Industry was 
completed in 1908-09, tho results of which have been recorded by Mz. 
‘Troup in his recently published memoir on the subject, 

‘The position of the industry in India is as yet not altogether satisfactory. 
‘From the enquiry made into this business it was found that want of expert 
help, as also of a sustained annual yield of suitable wood for match sticks 
and boxes are the greatest difficulties to be overcome. 


4, Antiseptic treatment of Timber.—A considerable amount of atten- 
tion was paid to the antiseptic treatment of timber during the year. ‘The 
enquiry naturally falls under two heads. ‘The first portion of the enquiry 
consisted in treating specimens of timber with a variety of antisepties on a 
Inboratory scale, by which the amount of absorption and mode of penetra- 
tion of the various preservatives was studied and estimates made as to the 
‘cost of each process. The pieces so treated were afterwards placed in the 
ground and kept under observation, ‘The second part of the enquiry con- 
sisted in making anangoments for treating five thousand railway sleepers 
of five different species of timber by the Powell process, which when ready 
are to be laid down on one of the mam railway lines and kept under 
observation, It is hoped to gradually extend this enquiry by treating fairly 
large numbers of railway sleepers with other antiseptics, as the results of 
past trials and the present laboratory experiments indicate that this is desir- 
able. 


So far as the results obtained by treating timber according to the open 
tank have come to hand, it is evident that whatever preservative is used the 
harder Indian timbers will require a longer period of immersion in a fuid, 
heated to a higher temperature, than is necessary for most of the European 
timbers. Various antiseptics have been given a trial, amongst which may 
bo mentioned Arenarius Carbolineun, Jodelite, Atlas solution, Coal-tar, 
Pine-tar, Solignum, Green-oil, Beblit and a mixture of chloride of zinc and 
sodium-fluoride, while 147 specimens of various species treated by the Powell 
process have also boon kept under observation. Up to the present nearly all 
these processes have given good results, even with the softest woods, on the 
other hand all the specimens have been Iaid down within the last two years, 
an insufficient period from which to draw conclusions, ‘Time only can prove 
‘heir respective merits, while the value of the various solutions must lnrgely 
depend on how far they are retained by the timber after heavy rainfall or 
‘on exposure to excessive heat. ‘Theoretically speaking those substances which 
havea low boiling point are unsuitable as antiseptics, while solutions 
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containing heavy oils with a high boiling point, such as are yielded by the 
distillation of tar more cloeely fulfil the necessary conditions for good pre- 
servatives, 

5, Utilization of oil seeds yielded by forest trees—This enquiry 
hhas been going on for soveral years. ‘The most useful result obtained was, 
with the oil from the seed of Scileickera érijuga, which was stated by a 
large factory to be most suitable for soap-making, At first a slight difi- 
culty was experienced by the presence of ammonia salts in the oil, which was, 
however, overcome without much trouble. It is now hoped that it will be 
possible to work this oil on economic lines in connection with the manu- 
facture of soap. Attempts were made to place the seed of Prunus eburnea, 
Mesua ferrea, Hydnocarpus Wightiana, Bombar malabaricum, and Dior 
-pyrot montana, on the market, in most eases with fair success, 

6, Wood and Bamboo Pulp.—One of the most important subjects 
under investigation was in connection with the possibility of manufactur 
ing wood and bamboo-palp, A commencement was made by visiting three 
of the largest oxisting paper mills in India, and discussing the position of 
affairs with the Managers. Further, many of the likely bamboo areas on 
‘the West Coast of India were visited, with a view to the collection of data 
as to the possible outturn from any one locality, cost of extraction, labour 
supply and to fix on possible factory sites. In order to ascertain the par- 
centage of pulp yielded by the various timbers and bamaboos, arrangements 
were made to carry out laboratory tests with the raw materials, and also to 
have tests made on a Jarge commercial scale with 100 tons of bamboos and 
twenty varieties of timber. It is proposed to complete this enquiry by 
visiting tho forests of Burma and Arakan, 

1, Investigation into the physical properties and seasoning payer 
of Timber.—Ry the courtesy of the Principal of the Civil Engineering 
College, Sibpur, the writer was allowed to use the testing machine at that 
Institute and to carry out experiments as to the relative strength of planta- 
tion and natural grown Teak from Burma. ‘The timber on which the ex- 
periments were eatried out came from the Zigon Division of tho Pogu 
Circle. The results obtained shewed that as regards transverse strength 
the natural grown Teak was slightly stronger than the plantation grown 
timber, while the reverse was the case when rushing and shearing stress 
came into play. On the other hand the differences shown by each set of 
tests were so trifling that forall practical purposes both classes of timber were 
found to be of equal value. The experiment further demonstrated th 
‘the peroontage of moisture in the timber is a very important factor so that 
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unless the percentage of moisture in two sets of specinens is very approxi- 
mately equal, no reliable deduction eau be made as to their relative strength. 
Another set of experiments is beng caried out us to the liability of timber 
to split while seasoning. It isa well-known axiom that by retarding the 
process of seasoning the liability of timber to split is reduced. Working on 
this assumption, a substanee known on the market as “ Ligno,”? which is a 
thick brown paste, was applied to the ends of the short Imtts of green 
timber with a view to retarding the process of seasoning. The logs 
selected for treatment were taken from species known to be liable to split 
while seasoning and were laid down about a year ago and kept under 
observation, Untreated butts, cut from the same stems, were kept to- 
gether with the treated specimens, so as to allow of comparison one with 
another, So far the results have shown that in some cases the treatment 
thas been most beneficial, while in all casos it has tended to stop splitting. 
‘Dhe moisture tests carried out to ascertain the relative rates of seasoning, 
however, showed that the untreated pieces are in many cases practically 
seasoned, while the treated specimens still contain a high percentage of 
moisture. ‘The final results as to the value of this substance will not be 
available until the treated pieces are completely seasoned. 

8. Minor Investigations.—A great number of minor investigations 
were carried out during the year, chiely at the instance of Indian firms. 
Certain timbers were tested as to their suitability for pencil-making, of 
which Cupressus torulose proved excellent, while the timbers of Podo- 
carpus nériifolia, Cedrus Deodara, Wrightia tomentosa, Wrightia tinctoria 
and Pinus longifolia were also considered suitable, especially that of the 
two first mentioned species, 

Sonneratia apetula was passed as suitable for packing-eases ; Taree 
Iuccata for vows; Guelina arborea for mallet-handles; Plerospermum 
acerifolium, Podocarpus neriifolia and Gmelina arborea were considered 
(provisionally) suitable for mathematical instruments, such as set squares. 
‘Walnut “burrs” sont from the Panjab to a European firm, were considered 
to be little inferior to Persian “ burrs ” for the purpose of cutting veneers ; 
Holoplelea integrifolia proved excellent for handles and that of Diospyros 
Karzié and Diospyros Melanozylon as suitable for brush-backs; while the 
results of the trials to be made on timbers being tested for cotton-mill 
rollers, kvifo and razor handles, fruit crates, paving-blocks, tea-boxes, 
cricket-bats, tool-bandles, ote,, are as yet not available. 

9, Botanical and other specimens.—A large number of wood and 


botanical specimens, samples of seed and minor forest products, were 
x 
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the Forest Department and supplied to the Reporter on 
ecm Protute; the Imperial Toate, London; tho Tinperal Pores 
Research Institute, Dehra Dun ; the Agricultural Research Institute, Pusa ; 
the Impertal Bacteriologist, Muktesar ; the Madras Museum ; the Deputy 
Commissioner, Mianwali ; South Africa ; Austria; the Chemical Examiners, 
Lahore ; the Lahore ‘Technical School; the Bureau of Science, Manila; 
Philippines ; Professor Perey Groom of the Royal College of Science, South 
Kensington, London ; and to a namber of firms and private persons both in 
India and Europe. The officers of the Forest Department also took great 
pains to collect a large number of wood-specimens which were missing in 
the wood collection of the Forest Research Tnstitute, thus helping to 
complete this already extensive collection of Indian timbers. 


Publications —The following is a list of some of the important 
publications and articles brought out during the year and which deal with 
subjects of economic interest 
Fibre producing plants in India (Jad. For. October 1909, 561-569.) 
A note on now fibres for paper (Ind, Por. 

Tan-Feb, 1910, 34-36.) 


Suvpar, Re W. +. Bamboo for paper-making. 

Trove, RS. . . «Note on Burmese Leza wood (Lager- 
stroemia tomentosa). Forest Pamphlet 
No. 10, Economy Series, No. 8, 

Trowr, R. 8. . + + Note on Carallia wood (Carallia tne 
tegerrima). Forest Pamphlet No. 11, 
oonomy Series, No. 4. 

Trove, RS... «Note on Petwan or ‘Trincomali wood 
(Berrya Ammonilis). Forest Pamphlet 
No. 12, Beonomy Series, No. 5. 

Trovr, RS. . Note on Burmese in wood (Dipterreargns 
tubereulatus). Forest, Pamphlet No. 13, 
Economy Series, No. 6, 

Trour,R.S, . . Note on Burma Padauk (Péerocarpus 
macrocarsus). Forest Pamphlet No. 14, 
Eeonomy Series, No. 7. 

Trour, B.S. . . —. Note on the Fissibility of some Indian 
woods. Forest Record, Vol. II, Part IT, 
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‘Taour, RS... . Indian Forest Memoir, Vol. II, Eeonomy 
Series, Part I. Note on the Prospects 
of the Match Industry in the Indian 
Empire, with particulars of proposed 
match factory sites and woods suitable 
for match manufacture. 


INDIAN ZOOLOGY 
with special reference to the work of the Indian Museum. 


By 


N. ANNANDALE, DSc, C.M.ZS., P.AS.B., 
Superintendent of the Indian Museum. 


1.-Work in the Indian Museum, 


Since my last report was submitted, tho seientific staff of the Natural 
History Section has heen reorganized and augmented by the appointment 
of two additional Assistant Superintendents, Mr. S. W. Kemp, formerly a 
member of the scientific staff of the Trish Fishery Board, and Mz. F. H. 
Gravely, formerly Lecturer on Zoology in the University of Manchester. 
‘These changes should rendor it possible to augment the practical utility of 
the Museum in several directions, especially as a contre of instruction 
for higher studies in zoology and scientific questions connected with 
fisheries. Applications are now being received from students who have 
passed through the ordinary courses in biology and desire instruction in - 
methods of zoological research, and two such students have already worked 
in the Myseum under Mz, Gravely. 
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‘Mr. Kemp, who has been appointed Senior Assistant Superintendent, 
las as yet devoted the greater part of bis time in this country to a study of 
the Indian Decapod and Stomatopod Crustacea considered from a systematic 
point of view. He hasa lengthy report on the latter nearly completed and 
has already published a revision of the Indian species of the genus Gennadas. 
He has also undertaken on Iehalf of the Museum an inguiry as to the 
cause of the death of fish in certain tanks in the Murshidabad district of 
Bengal. With adequate finds at its disposal the Museum would now be 
able to increase its work in such directions to a very considerable extent. 

Mr, Gravely has commenced an investigation into the structure, life 
history and taxonomy of certain groups of Arachnida and Myrinpoda, and 
has published several preliminary papers on the subject in the “Records of 
‘the Indian Museum ” and “Spolia Zeylanica,” 

‘The systematic study of the freshwater fish of Tndia and the surround- 
ing countries has been undertaken by Mr. B. L. Chaudhuri, Assistant 
Superintendent, who has propared a report on a large collection jobtained 
from Tirhut through the generous assistance of Mr. M. Mackenzie, Circle 
Officer, Hathwwa Raj, Saran, and another on a collection from Lake Tali Fu 
in Yunnan made by Mr. J. Coggin Brown of the Geological Survey of 
India. Mr. Chaudhuri has also identified a considerable numbor of fish 
from different parts of India which feed on mosquito Jarve, At least one 
of the species is new to science. 

‘Mr. E. Brunetti, whose fruitful work on Indian Diptera must shortly 
come to an end through lack of funds, has been engaged for some time on 
a volume on the Tipulide, Mycetophilide, Psyckodide and several other 
smaller families of Nemocera for the official "Fauna of British India,” the 
large additions recently made to our collection of Diptera by himself and 
others having made it possible to undertako this important work, which 
could not have been contemplated elsewhere than in Calcutta 

I have myself continued my work on the fauna of stagnant water and 
have completed the manuscript of a volume of the “ Fauna” on the sponges, 
polyps and polyzoa of fresh water. It is gratifying that at any rate two 
volumes of this series, of which about a dozen other volumes are now being 
prepared in Burope and America, should be written in India by authors with 
access to fresh material and to the collections preserved in this country. 

A healthy sign of progress in the zoological work of the Museum is the 
interest shown in the collections by members of the non-gazetted staff, to 
whom we are indebted for the gift of several valuable collections of insects 
and other animals made while they were on leaveor holiday. ‘The collections 
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have also been widely extended by the exchanges with European and 
American Museums. Commanding as the Indian Museum does the supply 
of Indian specimens of several of the more important and obscure groups of 
animals, it is not difficult to fill in many blanks in the collection by this 
method, although it is of couse much less satisfactory than that of eollect+ 
ing the specimens ourselves, 

It is satisfactory to report that several distinguished zoologists from 
abroad have made use of our laboratories during the year. I may mention 
in particular the names of Sir Charles Eliot, Vice-Chancellor of Sbeifeld 
University, who examined certain Nudibranch Molluses, and Mr. C. 
William Beebe, Curator of Birds in th: ‘w York Zoological Gardens, who 
propared a full list of the collection of pheasants and their allies. 




















I,—Work elsewhere in Indi 


Youlogival work has this year by no means been confined in India to 
the Museum. ‘Text books for the use of Indian students have heen prepared 
in Caleutta by Captain R. E. Lloyd, LALS., Professor of Biology in the 
Culoutia Medical College, and in Bom Dr. A. Powell, Professor of 
Biology in the Grant College. ‘The former work is the more elaborate of 
the two and lays great stress on theory, in whieh the author expresses the 
views of an influential school of English zoologists without noglecting the 
more practical side of instruction. Captain Lloyd has also published a paper 
on Indian rats (Records, Indian Musoum V,) in which fresh evidence is 
adduced as regards variation in the common species. In Lahore Major J. 
Stephenson, LMLS., Professor of Biology in the Government College, has 
contivued his researches on aquatic worms, while in Madras Dr. J. R. 
Henderson, Profesor of Biology in the Chistian College and Officiating 
Superintendent of the Government Museum, and his assistant Mr. G. 
‘Mathai have written a memoir on the freshwater prawns of South India 
which will be shortly published in the “ Records of the Indian Museum.” 
In the same periodical a revision of the Indian genera of Anopheline 
mosquitoes by Major S. P. James, IMLS., will he isued immediately. 
Major James bas also described a new genus of mosquitoes from mustorial 
belonging to the Museum in the new journal “ Paludism”, which is devoted 
to the study of Ma 

The Bombay Natural History Society has issued in its “Journal” a 
number of valuable papers, many of which bave been illustrated ina manner 
‘that no other private society in the East could undertake, 
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I,—Work on Indian Zoology in Europe and America, 


Perhaps the most important work on general lines published abroad 
uring the year is Dr. P. Sarasin’s paper on the geographical distribution of 
the fauna of Coylon, its interest being by no means confined to that island. 

Lieutenant-Colonel A. W. Alcock, F-R.S., has continued in England 
the work he inaugurated in India, by waiting an account of the Indian 
freshwater crabs (Potamonida), which has heen published as fasofeulus 2, 
part I of the Catalogue of Decapod Crustacea in the collection of the Indian 
Museum. He has in this fascicule proposed many new characters whereby 
the species, genera and sub-genera of the Polamonide may be distinguished 
from one another and has added considerably to our knowledge of the dis- 
tribution of the freshwater fauna of the Oriental Region. Dr. R. Koebler 
of the University of Lyons has added a fresh part to the Catalogue of the 
Echinoderms of the Indian Museum to which he and his colleague Dr. 
Vaney had already contributed four parts. ‘The fifth part consists of a 
description of the shallow-water starfishes and is illustrated by a number of 
plates in which a large proportion of the Indian species are figured in a 
very clear manner by reproductions of photographs, 

‘Two volumes of the “Fauna of British India” have appeared under 
the editorship of the new Editor, Dr. A. E. Shipley, F.R.S., one on the 
earwigs by Dr, Malcolm Burr and one on certain families of Lamellioorn 
beatles by Mr. G. J. Arrow. 

References to other work will be found in the following list of papers, 
etc., published during the year and having a direct reference-to Indian 
zoology. The list has been compiled by Mr. B. L. Chaudhuri, Assistant 
Superintendent, Indian Museum. 





List of papers and books having a special reference to Indian Zoology 
recently published. 


Memoirs published in India. 


Ganzras. 


In the Records of the Indian Museum. Contributions to the fauna of 
Yunnan, Introduction, by J. Coggin Brown, B.Sc, F.G.S., Assistant 
Superintendent, Geological Survey of India, Vol. v, 1910, 193. 

Independent works, Report on the Marine Zoology of Okhamandal in 
Kattiawar, Part 1, by James Hornell, F.L.S., with Supplementary Reports 
on (1) a new species of Pinnoteres, (2) the Anomura of Okhamandal, (3) 
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Aleyonarians of Okhsmandal, and (4) the Nudibranchs of Okhamandal. 


1909. 
Lessons on Practical Biology for Indian Students. By Arthur Powell, 
B.A, M.Ch., Professor of Biology, Grant College, Bombay, 1910. 


Ponrrses (Sroxaxs). 


In the Records of the Indian Museum. Notes on Freshwater Sponges, 
No. XI, by Dr. N. Annandale, D.Sc, RLS. C.MZS., Superintendent, 
Indian Museum. Vol. iii, 1909, 275. 

‘Notes on Freshwater Sponges. No. XII. Description of a new species 
from Cape Comorin, By the same author. Vol. v, 1910, 81. 

Sponges from Yunnan. By the same author. Tbid., 197. 





Corzsranatss. 
In the Records of the Indian Museum, Brauchiocerianthus imperator 
von der Kiiste von Oman und Baluchistan. By B. Stechow, Miinchen, 


Vol. iti, 1909, 296. 
‘The Hydroids of the Indian Museum, No.1. ‘The Deep-sea Collec 


tion. By James Ritchie, M.A,, BSc. Vol. v, 1910, 1. 


Awwentpa, 
In the Records of the Indian Muscum, Studies on the aquatic Oligo- 
chmta of the Punjab. By Major J. Stephenson, M.B., D.So, 1MS., 


Vol. v, 1910, 59. 
‘Note on Polychete worms. By the same author, Ibid., 82. 


Mrnuarops, 
Inthe Records of the Indian Museum. Ona sub-species of Scutige- 
sella unguiculata, Hansen, found in Caloutta, By F. UL. Gravely, M.Sc., 


Assistant Superintendent, Indian Museum, Vol. v, 1910, 157. 
‘The distribution of the Oriental Seolopendride, By the same author. 


Ibid., 181. 
Cuvsraces, 
In the Records of the Iudiun Museum. Diagnoses of new species and 
varieties of freshwater crabs (Nos. } ~1). By Col. A. Aloock, F-RS., 
Vol. ii, 1909, 243, 875. 
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Notes on Decapoda in the Indian Museum (The species of Gennadas). 
By Stanley Kemp, B.A., Assistant Superintendent, Indian Museum (with 
plates), Vol. v, 1910, 173. 

Deseription of a Barnacle of the genus Scalpellam from Malaysia. By 
Dr. N. Annandale, D.Se, F.LS., CM.ZS. Vol. iii, 1909, 267. 

‘The rate of growth in two species of barnacles By the same author, 
Ibid, 295. 

Description of a new species of Scalpellum from the Andaman Sea. By 
the same author. Vol. v, 1910, 115. 

The Indian bamacles of the subgenus Smilium, with remarks on the 
‘lassification of the genus Sealpellum. By the same author, Ibid., 145. 

‘Two baracles of the genus Dichclaspis now to Indian seas. By the 
saine author. /0éd., 218. 

Occasional Publications of the Indian Muscum. Catalogue of the 
Indian Decapod Crustaces in the collection of the Indian Museum, Part I 
Brachyura. Fase. 2. ‘The Indian Freshwater Crabs—Potamonide. By 
Col. A. Aleck, GLE, P.RS., M.B., LL.D. (1910). 














Ixstiens. 

Inthe Lecords of he Indian Museum. Notes on Neuroptera in the 
collection of the Indian Museum. By James G. Needham. Vol. iii, 
3909; 185. 

New Indian Leptidw and Bombylide, with a note on Comastes Os. 
Sac., V. Heterostylum, Macq. By E. Brunetti. Joid., 211 

Notes on the Trichoptera in the collection of the Indian Museum. By 
©. Botten. Tbid., 231. 

Descriptions of three new Gicindelinw (Coleoptera) from Borneo. By 
Dr. Walther Horu, Berlin. Jbid., 259. 

The Hemipterous family Polyctenide. By Dr. P. Speiser. Ibi 
a. 

Field notes on Indian Insects. By Dr. N. Annandale, D.Sc, ¥.LS, 
C.M.ZS, Superintendent, Indian Museum. id., 293, 

Description of a minute Hymenopterous insect from Calcutta. By the 
same author. Jbid., 209. 

‘The Insect Fauna of Tirhut. No.1. By H. Maxwell-Lefroy, M.A, 
V.ES,,.P.L.S, Imperial Entomologist. Ibid., 301. 

New Oriental Sepsine. By E. Brunetti. Zid, $43. 
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Second Report on the collection of Culicide in the Indian Museum, 
with descriptions of new genera and species. By Fred. V. Theobald, M.A. 
Vol. iv, 1910, 1. 

‘Whe Indian species of Papataci Fly (Phlebotomus). By Dr. N. Annan- 
dale, D.Sc, RLS. CMS. Ibid, 35. 

Taxonomic values in Culicide. By E, Brunetti. did, 53. 

Revision of the Oxiental blood sucking Museide (Stomoximw, Philac- 
matomyia, Aust., and Pyistirhynchomyia, yen. nov.), By the same author. 
Thid., 59. 

A new genus of Psychodid Diptera from the Himalayas and ‘Travan- 
cor. By Dr. N. Annandale, D.Sc, RLS, CALZS. Vol. v, 1010, 
Lat. 

Notes on the larvie of Toxorhynchites immiserieom, By C. A. P 
Assistant, Indian Museum, Iéid., 187. 

Cockroaches as predatory insects. By Dr. N. Annandale, DSc, BLS., 
C.MZS., Superintendent, Indian Museum, Idid., 201, 

Note on Edeomyia sipuammipenna, By C.A. Paiva, Assistant, Indian 
‘Museum, Ibid., 202. 

Named specimens of Chrysomelide in the Indian Museum. By S. 
Maulik, Temporary Assistant, Indian Museum. Ibid. 202. 

In the Memoirs of the Indian Museum. Etude sur Jes Chironomides 
des Indes Oxientales, avee desoription de quelques nouvelles especes 
WEBgypte (Aveo les planches viti—xi). Par J. J. Kieffer, Doct, Phil. 
Nat. Professeur & Bitsch, Vol. ii, No. 4, August 1910. 

In the Journal of the Bombay Natural History Society. ‘The butterflies 
(Rhopalocera) of the Nimar District, Central Provinces. By D, O. Witt, 
LES, Vol. xix, 1909, 564, 

Biological Notes on Oriental Hemiptera, No. By J, C. Kershaw 
and G. W. Kirkaldy. Jid., 571 

Descriptions of Indian Micr-Lepidoptera. By E, Meyrick, B.A, 
PRS, FS. (X—Encosmide). Ibid, 582. (X1—Occophorida). 
Vol. xx, 1910, 143. (X11—Gelochindw). Ibid., 435. 

‘The Common Butterilies of the plains of India (including those met 
with in hill stations of the Bombay Prsideney). By T. R. Bell, LPS. 
continued from p. 139 of Vol. xix), with plates, Sub-family—Nympha- 
line. Ibid., Vol. xix, 685 and $46 ; Ibid., Vol. xx, 1910, 279. 

Deseriptions of new genera and species of Indian Ichneamonide. By 
P. Cameron, idl, 722. 
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‘The Adaptations of Aquatic Inseets to their environments. By Gordon 
Dalgliesh. Tbid., 732. 

‘The early stages of the Hawk moth (Theretra palligosta). By ©. E. ¥, 
Manson. bid, 760. 

The Moths of India (Supplementary paper to the volumes in Fauna of 
British India series IV, part 1) By Six George F. Hampson, Bart, F.ZS., 
F.BS. (with plates). Zdid,, Vol. xx, 1910, 83. 

‘The Butterflies of Kumaun, parts III (with a map). By F. 
Hannyngton, LC.8. 7éid., 180 and 361. 

A list of the Butterflies of the Palni Hills. By Captain W. H. Evans, 
RE, 16i¢., 880. 

‘The Natural History of Bombay Malaria, By C. A. Bentley, M.B., 
OM. (Edin Iaid., 392. 

Additions and corrections to certain local Butterfly lists. By Captain 
W.H. Evans. Téid., 428. 

Biological Notes on Aphnus hypargyrus, with a plate. By Captain 
F.C. Fraser, M.D, LMS. Toid., 528 

In the Journal and Proceedings of the Asiatic Society of Bengal. 
Review of our knowledge of the Oriental Diptera. By E. Braneiti 
Vol. vi, No. 8 (1910), 135. Exhibition of a collection of Indian Barwigs 
by Dr. N, Annandale, DSc, F.LS., CMZS, Did, Vol. vi, No. 6 
(1910), oxx. 

Secretion of Phromnia marginelle, Olivier. By D, Hooper. Ibid, Vol. 
v, No. 9 (1909), 363. 

In Paludism : Transactions of the Committee for the Study of Malaria in 
India, Noteson Mosquitoes. By Major 8. P. James, LM.S., No.l (July 


1910), 83, 





Arachnida. 

In the Records of the Indian Museum. On some new or little known 

Mygalomorph spiders from the Oriental Region and Australasia, By 
Stanley Hirst. Vol. iii, 1909, 383, 


Mollusca, 


In the Records of the Indian Museum. Doser 
from South India. By H. B. Preston, F.ZS., Vol. iii, 1909, 27. 

Descriptions of new shells inthe collection of the Indian Museum from 
Burma, Siam and the Bay of Bengal. By H. B. Preston, F.Z8. Vol. v, 
1910, 83. ; 
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Descriptions of 5 now species of marine shells from the Bay of Bengal. 
By H. B. Proston, F.ZS8., Jbid., 117. 

Note on Slugs from the astern Himalayas. By Dr. N. Annandale, 
DSc, PLS, CM.ZS,, Superintendent, Indian Museum, Ibid, 214. 





Polyzoa, 

In the Records of the Indian Musevm. Preliminary note on a new 
geuus of Phylactolematous Polyzoa. By Dr. N. Annandale, D.Se, PL. 
G.M.ZS., Superintendent, Indian Museum. Vol. iii, 1909, 279. 

Large Colonies of Hislopia lacustris. By Major H. J. Walton, LM.S., 
Ibia., 295. 

‘A new species of Fredericella from Indian Lakes. By Dr. N. Annan- 
dale, D.Se., F.LS., OM.ZS. uid., 378. 

Materials for a zevision of the Phylactolimatous Polyzoa of India. 
By the same author. Vol. v, 1910, 87. 





Echinoderma, 


In the Records of the Indian Musewn. Description d’Ophiures 
nouvelles provenant des derniéres campagnes de “1? Investigator” dans 
VOokan Indien, Par R. Koehler, Professeur de Zoologie & PUniversité de 
Lyon. Vol. v, 1910, 83. 

Description a’Holothuries nonvelles appartenant an Musée Indien. 
Par R. Koehler, Professeur de Zoologie &, 1’Universit2 de Lyon, et C. 
Vaney, Mattre de conferencos & Université de Lyon. Jbid., 89. 

Occasional publications of the Indian Museum. An Account of the 
Shallow-water Astercidea. By Rene Koehler, Professor of Zoology in the 
University of Lyon. (June 1910.) 





Fishes, 


In the Records of the Indian Museum. Notes on Indian Fresh- 
water Fish. By Dr. J.T. Jenkins, Ph.D., D.Se. Vol. iii (1909), 286. 

‘Descriptions of new species of Botin and Nemachilus By B. L. 
Chaudhuri, B.A. (Cal.), BSe. (Bdin.), Assistant Superintendent, Indian 
Museum. Tid., 339. 

‘Notes on fish from India and Persia, with deseriptions of new species. 
By J.T. Jenkins, Ph.D., D.Se., Superintendent, Lancashire and Western 
Sea Fisheries. Vol. v, 123. 
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Description of a new species of Nemachilus. By B. L. Chaudbuti, 
B.A. (Cal.), B.Sc, (Edin), Assistant Superintendent, Indian Muscum 
Isid., 188. 

In the Journal of the Bombay Natural History Society. A preliminary 
list of the fishes of ‘Tinhoot, Beagal. By Gorton Dalgliesh. Vol. xe, 
1910, 428. 

In the Journal and Proceedings of the Asiutie Society of Bengat. Bxhi 
bition of some ftesh water Trygons. By Dr. N. Annandale, DSc, PLS, 
C.M.ZS. New series, Vol. vi (2910), No. 7, exxiv. 

Description of a new spocies of Trincanthus. By B. L. Chaudhuri, 
BA. (Cal,), BSc. (Edin), Assistant Superintendent, Indian Museune 
New series, Vol. vi, No. 9, 1910, 497. 

In the Syolia Zeylanica. Observations on the nests, eggs and 
Jarve of Ophiocephalus striatus. By Dr. A. Willey. Vol. vi part xxiii, 
December 1909, 108, 

‘Th occurrence of Solenostom off the coast uf Coylon. By the same 
author. Zbid., 102, 








Amphibians, 


In the Kecords of the Indian Museum. Notes on Indian Batrachia, 
By Dr. N. Annandale, D.Sc, F.1.8, C.MZS,, Superintendent, Indian 
Museum, Vol. iii, 1909, 282. 

An undescribed Burmese frog allied to Rana tigain 
author. Vol. v, 1910, 79. 

Description of a South Indian frog allied to Rana eorrugata of Ceylon, 
By the same author. [tid., 191. 








By the same 


Reptiles, 


In the Records of the Indian Museum. Report on a small collection 
vf lizards from Travancore, By Dr. N. Amandale, DSv,, F.LS, OM.Z.8, 
Vol. ii, 1909, 263. 

Major Wall on some forms of Dipsadomorphus. By the same author. 
Ibid, 281. 

Notes on the Darjiling skink (Lygosoma sikkimensis). By the same 
author. Vol. v, 1910, 201. 

In the Jouraal of the Bombay Natural History Society. A. popular 
treatise on the common Indian snakes. Part xi (with plato and map) 
(Continued from p. 209 of Vol. xix, of 1900). By Major F. Wall, 
IMS, CM.ZS. Vol. xix, 555, Part xii, Dondrelaphis tristis and 
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pietws. Vol. sis, No. 4 (February 1910), 773, als Vol. xx, 1910, 
65, 

Notes on 
608 and 82: 

A new blind snake from the Westen Himalayas (Typhlops maekin- 
noni). By the same author. /bid., 805. 

Notes on snakes collected in the Jalpaiguri District. By the same 
author. Tbid., 897. 

A new snake from Assam. Oligodon exythrorhachis. By the same 
anthor. Ibid, 923. 

A collection of the Ophidia from the Chin Hills. By F. E. W. Veuning, 
with notes from Major F. Wall, LMS, C.M.ZS. Vol. xx, 1910, 
881. 

A new Tropidonotne from the Chin Hills. By Major F, Wall, LM.S., 
CMZS. Ibid, 345. 

Inthe Journal and Proceedings of the Asiatic Society of Bengat. 
Medicinal Lizards. By David Hooper. Vol. vi, No. 6 (1910), 301. 





akes vollected in Upper Asum. By the same author. Joid., 





Birds, 


In the Records of the Indian Museum, Notes on the occurrence of 
Vulture monachus in Caleatta, By E. C, Start-Baker, F.Z.8., F.LS, 
Vol. v, 1910, 81. 

An Albino Owl. By Dr. N, Annandale, DSc, F LS. C.MZS. 
Tid, 81. 

Inthe Journal of the Bombay Natural History Society. Notes on the 
birds of Chitral. By CaptsinG. A. Perreau, F.Z.8. Vol. xix (1909-1910), 
901. 

Seasonal change of Plumage of the Indian white-eye (Zosterops palpeb- 
rosa). By the same anthor. Jbid., 988. 

‘Common Myna (A. tristis) faeding young of Pied Myna (8. contra) and 
nesting habits of the eommon Pariah Kite (3M, govinda) and Brahminy Kite 
(A. indus). By Charles M. Inglis. Idid., 985. 

Change of Plumage of the Cinnamon ‘Tree-Sparrow (Passer cinnamo- 
meus). By GA. Perreau. Thid., 986. 

The nesting of a few somewhat rare birds near Mhow. By Lieutenant- 
Colonel R. M. Betham, Til., 988. 

Birds nesting in Gharwal. By S.L. Whymper. Jbid., 990. 

Breeding of the masked wagtail (Motacilia personata) in Kashmir. By 
Colonel L, L, Fenton, Jbid., 992. 
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A note on the nesting of the Besra sparrow hawk  (Aceipiter vingatns) 
and tho Andaman Night jav (Caprimalgus'andamaniens). By P. P, Weeke- 
ham. Jbid., 992, 

Note on Inglis’s Bush Quil (Mieroperdix:inglisi, Grant), By Chas. M. 
Inglis. Zbzid., 993, 

esting of the This Bill Ibilorhynchas struthorsi) with a plate, By 
P.M. Bailey. Jiid., 993. 

Second occurrence of the snipe-billed Godwit in Assam. By EC. 
Stuart Baker. Joid., 994. 

Intelligence in Birds. By C. 11. Donald, F.Z.8. Thid,, 996. 

‘he game birds of India, Burma and Ceylon. By H.C. Stuart Baker, 
F.LS., F.Z.8. Vol. xx, 1910, 1 and 259, 

Farther list of Birds of tho Bhamo District, Upper Burma. By Major 
HH. Harington, Idid., 873, 

Ocearrence of the Lessor Flamingo in Kathiawar. By Captain A. W. 
Mosse, LMS. Jbid., 518, 

Pied Imperial Pigeon and Sheldrake in Arracan. By N. B, Kinnear 
Tid., 519. 

Ae nesting habits of the Baya, By D. Dewar, F.Z.8, LCS, Vol. xix, 
1909, 627. 

Independent publication. ‘The Birds of Burma, By Major H. H. 
Harington, I-28. M.B.O.N., Rangoon. Rangoon Gazette Prees, 1909, 





Mammals, 


In the Records of the Indian Muscum. ‘Phe relation botween fertility 
Pare tmality in rats. By Captain R. E. Lloyd, D-Se., MB., Ofieisting 
Professor of Biology, Medical College, Calcutta, Vol. ii, 1909, 261, 

‘The racos of Indian rats. By the same author Vol. v, 1910, 108. 

Inthe Journal of the Bombay Natural History Society. & young 
Kyang or Tibetan wild ass (Byuus hemionus). By F. M. Bailey, with 
plate. Vol. xix of 1909, 731, 

On the local form of the Chinese Toddy-Cat taken in North Burma, 
BY aaisin A.W. Kemmis (Paguina larvataintrudens, subsp. n.) By 
B.C, Wroughton. Vol. , No. 4, 1910, 793, 

‘The Serows, Gorals and Takins of British India and Straits Settleusents, 
Part 1. By R. I. Pocock, PLS, F.Z8., Suporintendent, Zoological 
Society’s Garden, London. Ibid., 807. 

Note on the Serow (Nemorhedus bubalinus) from the Chumbi Valley. 
By Captain F. M. Bailey ; with a plate. Zui, 829, 
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Note upon the skin and skull of a Serow obtained by Captain P. Bailey 
at Chumbi in Tibet. By R. I. Pocock, F-LS., F.Z8. Ihid., 823. 

Some notes on the giant squirrels of India, Burma and Ceylon, By 
RC. Wronghton, P.Z8. Tbid., $80 

On the food of the Desert Gerbille. By E. Comber. Tbid., 978. 

Mottled Polecat from Banna. By Major H. A. F. Magarth. Iid., 
980. 

A good head of Hodgson’s wild sheep (witha plate). Ry F. M. Bailey. 
Iia., 980. 

‘The Serow from Upper Burma. By C. B. Moggridge. Ilid., 981. 

On the nomenclature of the Indian Hedgehogs. By R. C. Wroughton, 
F.ZS, Vol. xx, 1910, 80. 

Food of the Hoolook or white-browed gibbon. By J. C. H. Mitchell. 
Tid., 512. 


List of papers, memoirs and books published in Europe and America 
Aaving a special reference to Indian Zoology. 


General. 


Ueber die Geschichte der Tierwelt yon Ceylon. Von Fritz Sarasin. 
Abdruck aus des Zoologisches Jahrbiichern. ‘Tafel 1-8. Supplement 12, 
Heft 1, 1910 (Gustay Fischer in Jena). 

‘Text-Book of Practical Zoology for Indian Students. By Major R. B. 
Lloyd, M.B., D.Se., Professor of Biology, Caleutta Medical College. 
Published by Messrs. Longmans Gre2n & Co., London. 





Coelenterates, 


Madreporaria. By Ruth M.Tarrison and Margaret Poole (in the colleo- 
tion, Marine Fauna from the Mergui Archipelago, Lower Burma, made by 
Jas. J. Simson, M.A., B.Sc., and R. N. Rudmose-Brown, B.Se.). Proceed- 
ings of the Zoological Society of London. Vol. ii, part iv, 1909, 897. 

‘Some Cactogorgia from the Indian Ocean contrasted with a new species 
of rather striking Aleyonarian of unknown origin. By J. J. Simpson. 
Proceedings of the Royal Society, Edinburgh, Vol. xxx (1910), 824. 

‘Antipatharians from the Indian Ocean. By Sophia L. M. Summers, 
M.A, BSc. (with description of a new species from Mergui). Journal 
of the Royal Microscopical Society, Part iii, 1910, 273. 
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Unsegmented worms, 

Nemerleuns from Easter Tndian Ovean (with descriptions of new 

species). By R. C. Punnett and C. Forster Cooper. Trans. Linn, Soe. 
Zool. Vol. xiii (1909), 1. (Plates and map.) 


Insects, 


New Coleoptera from the Oxiental Region. By G. J. Asrow. ‘The 
Ann. Mag. Nat. Hist, 8th series, Vol. iv, 1909, 91. 

Rhynchotal Notes (Homoptera. Fam. Fulgoridee, Subfam. Ricaniine). 
By W. L- Distant. Zoi. 320. 

Desoriptions of some new aquatie Hydrometride belonging to the sub- 
family Gerrine from the waters of adjacent seas of British India. By W. 
L. Distant, Jérd., Vol. v, 1910, 140. 

Ucter einige von Dr. Erich Zagmayar in Tibet und ‘Turkestan gesam- 
melte Hydrophiliden. Zoologische Jahxbiicher, Band xxix, Toft 5, 1910, 
451. Jena. 

On the Lamellicom Beetles of the genus Poltonotus with descriptions of 
some new species from Assam, Burma, Manipnr, Nepal and Sikkim. By 
Gilbut J. Amow. Idid., Vol. v, 1910, 153. 

On new species of Histeride and notes of others (with 4 new species 
from India). By G. Lewis, F.LS., Z0id., Vol. vi, Series 8th, No. $1, July 
1910, 43. 

Coleoptera Heteromere, Pedilide nouveau du Bengale. Par Maurice 
Pic. Bulletin Museum d?Hist. Nat,, Paxis, No. 3, 1909, 109. 

On some Corcid Pests of Economic Importance. By E. Emest Green, 
F.Z8. Tournal Eeonomie Biology, Vol. vi, Patt I, 1910. 

Kiassifikation des Mantispiden nach dem Material des Stettiner Zoolo- 
gischen Museum. Von Dr, Gunther Enderlein, Stettin. Stettiner Entomo- 
logische Zeitung, 71 Jahrgang. Heft 11. Stettin, 1910. (Indian species 
are redescribed in the paper. 

Deseriptions of new species : Chaetopisthes wasmanni from Chota Nag- 
pat, Leptataspi inclusa from Ceylon, and some others from Assam and Kur- 
song, Cosmoscarta dimidiata from Assam, Von Adolf Schmidt. Zbid., 
72 Jahrgang. Heft 1, Stettin, 1010 

Lepidoptera Indiea. By Colonel C. Swinhoe, M.A, PLS, FES, 
Mem. Ent. Soe, France. Parts Ixxxiii and Ixxxiv, 1910, 
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Coleoptera adophaga—Fam. Carabide (including Indian species). $2, 
fascicule (Aveo les planches 6—15). Gonera Insectorum, Bruxelles. 

Deseription de Galles et d’Tnsectes Gallicoles d’Asia. Prof. A. Trotter- 
Avellino (Contribution ala eovidologie du Bengale, Kurseong, Ranchi, ete.) 
Estratto dalla Mareellon, Riv. int. di Ceeidologia, Vol. vii, 1909. 

Zwei neue Onthophagus-Arten aus dem nordwestliches Himalaya, 
Von Klemens Splichal. Deutsche Entomologische Zeitschrift, Jahrgang, 
1910. Heft v, 567. Berlin. 

Catalogue des Panorpides des collections du Musoum, Par M. 
Longinos Navas. Bulletin da Museum National d'Histoire Naturelle 
‘Annéo 1909. No. 8 et demier, 526. 

On some Asiatic species of the Branconid sub-families : Rhogadine, 
Agothino and Microgostonne and of the Alysndw, By P. Cameron. 
(Including many new species from Indian region.) Wiener Entomologi- 
scho Zeitung. Jahrgang xxix, Heft 1, 1910. Wien. 

Dryopidw, Cyathoceride, Georyssidce, Heteroceredw in Coleopteroram 
Catalogus, Pars 17, 1910, 

On the truo status of the genus Cacopoides (liscusses Indian gonus 
Cacopus and Kaloula of East Indies). By Thomas Barbar, Proe, Academy 
Nat, Science of Philadelphia, November 1909. 

Dermaptera (Earwigs). By Dr. Malcolm Burr, DSc, M.A, FES, 
F.LS, F.ZS, “Fauna of British India” series. 1910, London. 








Mollusca, 


Descriptions of Marine Mollusca from the Persian Gulf (including some 
new ones from Bombay and Karachi). With plates. By James Cosmo 
Melvill. Ann. Mag. Nat. Hist. Stk series, Vol. vi, 1910, No. 31, 1. 

Land and freshwater Mollusca of India. By Lioutonant-Colonel H. H. 
Godwin-Austen, PRS, FRGS., PZS., &e, Subfamily Macroch 
mying, With descriptions of over 50 now species. Part xi, Vol. ii, 1910 
(March). R. H. Porter, 7, Princos Street, Cavendish Square, London. 

‘Ueber Birene Mollusken aus Turkestan, Kaschmir und West Tibet. 
Von Alois Weber: Zoologische Jahrbiicher, Band xxix, Heft 4, 299, 
Jena. 

‘The Tmportance of the animal in the Land Mollusca shown by certain 
evolutionary stages in some genera of the Zonitidw By Liout,-Col. I. H. 
Godwin-Austen, FRG, &. The Journal of Conchology, Vol. xiii 
1910. Part 2, 33, 








L 
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Echinoderma, 


Echinoids and Asteroids from Mergui Archipelago, Kokos Island and 
Lower Burma. By R. N. Rudmose Brown, D.Sc. Proc. Roy. Phys. Soc., 
Edinburgh, Vol. xviii, 1910. 


(Primitive vertebrates). 
Hemichordata, 


Die Pterobranchier des Indischen Ozeans. V. Dr.Alexander Schopolioff, 
Privatdozent in dor Universitit zu St. Petersburg. (With Plates 7-8. Two 
new species described with notes on Larva of Cephalodiscus indicus.) 
Zoologische Jahrbiichern. Band xxviii, Heft 4, 420-448, Jena. 


Fish, 


Asiatic Fishes of the family Anabantide. With plates. By C, Tate 
Regan, M.A., F.Z.S., Proc. Zool. Soe. London, Vol. ii, 1909, 767. 
Tho cranial anatomy of the Mail-cheeked fishes (including Indian 
genera). By Edward Phelps Allis, jr., Zoologica. Heft 57, 1909. Stuttgart, 
Beitrage mr Ichthyologie von Zentral Asien. Von Dr. Exich Zug. 
mayar. Zoologische Jahrbiicher (Jena), Band xxix, 1910, 275. 


Amphibians, 


‘Notes on Amphibia from Eastern Asia, (Including some from Naga 
Hills, Nepal and Sikkim are mentioned and disoussed.) By Thomas Barbour. 
Proc. New England Zoological Club, Vol. iv, 1909, 85. (With plates.) 


Birds, 


On the Birds of Kohat and the Kurram Valley, Northern India. ‘By 
Lieut. C. H. T. Whitehead, with an Introduction by Major H. A. F. 
‘Magrath. (Additions and corrections.) Ibis., Vol. ii of 1909, p. 620, 

On some now species of silver Pheasants from Burma, Manipur, Khasis, 
Hills, Commillah and Goalpara. By Engeno W. Oates. Ann. Mag. Nat. 
Hist. 8th series, Vol. v, 1910. No. 26, p. 140, 

‘Tho birds of India, By Douglas Dewar, R.ZS. LOS. The Annual 


Report of the Board of the Smithsonian Institution for 1908. ‘Washington, 
1909, 
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Ornis Fokiensis—von G. H, Martins, Fam, Hirunidinide—Journal fiir 
Omithologie, Jahrgang I, viii, Heft sii, 1910, 421. 

Ricerche di Sistematiea Sperimentale sul Genera Gennaews—Memoria 
del Prof. Alessandro Ghigi. Memorie della R, Accademia delle Scienze 
delPistituto di Bologna, (Sezione dello Scienze Naturali), Serio vi, Tomo 
vi, 1910. 

Mammals, 

Descriptions of apparently new species and sub-species of Monkeys of 
the genera Callicetus, Lagostrix, Papio, Pithecus, Cereopithecus, Erythro- 
cobus and Presbytes (including three new species of Langurs from within 
Indian limits). By Dr. D. G. Elliot, D.So., Ann, Mag. Nat. Hist, Vol. iv, 
1909. (Series 8th), 244. 

‘Two now Oriental Viverrid, By Emnost Schwarz. Ibid., Vol, vi, 
1910, 230. 

“The evolution of the Elephant.” By Richard 8, Lull, Ph.D., Curator, 
Yale University. 

“The frontlet of a Mishmi Takin (Budoroas taxicolor). By P. 
Chalmers Mitchell. Proc. Zool. Soc. London, Vol. ii, 1909, Part iv, 
741. 

‘Note on the Manipari Yek. By Liout-Col. J. Shakespeare, O-LE., 
DS.0, Vol. X, No. 4 Art 38 “Man,” published by the Royal 
Anthropological Institute, London. 

‘Bin Kreishornschafbock mit Stelzbein. (Ovis eycloceros, Hutton). 
Zoologischer Beobachter Einundfiinfvigster Jahrgang, No. 7 of 1910, 
p. 202. 

‘Morphology of the Manus in Platanista gangotica, the dolphin of the 
Ganges. By Sir William Turner, K.C.B, D.Sc, LL.D. F.B.S, Proc, 
Roy. Soe, Edin, xxx (1910),,Part 6, p. 508, 


AGRICULTURAL ENTOMOLOGY, 


Rx 
H, MAXWELL-LEFROY, MA., FES, F.ZS., 
Imperial Entomologist. 
‘The study of the insect pests of crops was continued at the Pusa 


Research Institute, and by the Assistants in Provincial Agricultural 
Le 
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Departments. The life-historios of injurious species were worked out at the 
Pusa Insectary, the further study made on the Pusa Farmand in the district. 
‘The more important of which the life-history was done were the :— 

Palm Weevil (Rdynchophorus ferrugineus). 

Rhinoceros Beetle (Orgetes rhinoceros). 

Army Worm (Cisphis unipurcta). 

Rice Swarming Caterpillar (Spodoptera mauritia). 

Decean Grasshopper. 

Wheat Stem Borer (Sesamia wniformis) 

Pink Bollworm (Gelechia goseypiella). 

Indigo Leaf Webber Ypsolophus ockrophanes). 

Dusky Cotton Bug (Ozyearenus Jactus). 

‘Wheat Weevil (Calandra orycae). 

Rice Grain Moth (Sitotroga cerealella). 

A study is being made of the White Ant (Zermes obesus) and methods 
of checking it are being tested in conjunction with the Deputy Direotor of 
Agricaltare, Northern Cirele, Central Provinces. In collaboration with the 
Imperial Agricultural Chemist, an enquiry was made into the amount of 
dessication required to inhibit woovil in wheat. The investigation of the 
food of birds was completed by Mr. C. W. Mason. Insecticides sont in 
for trial were tested and a new insecticide of indigenous manufacture has 
boen adopted and recommended, all imported ones being too costly. ‘The 
question of Apiculture is being considered and attempts made to ascertain 
if bees can be profitably kept in the plains. 

Investigation into Eri sill has been limited to tho study of disease, in 
collaboration with the Imperial Agricultural Bacteriologist, and to the ques- 
tion of hybridising. Hybrid races of Eri (#dacus ricint) and of the wild form 
(Aétacus cynthia) have been obtained and are being propagated ; these may 
have an important influence on eri cultivation as the strains are hardier and 
Tess liable to disease. Tn regard to mulberry silk, enquiry has. been directed 
mainly to the question of producing better multivoltine races by hybridis- 
ing univoltine European with multivoltine Indian races anil this will be 
continued. In Inc, an attempt is being made, in conjunction with the 
Forest Department, to obtain material for disoriminating the number of 
distinct races or species of the lac-insect, which is at present wholly un- 
known, Cultivation of lac is done on a small scale at Pusa and an attempt 

is being made to introduce and grow babul lac, an apparently distinet race 
which might be very extensively cultivated on waste lands on existing 
‘babal trees. 
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‘The work of Provincial Assistants has been mainly field-work with 
insects destroying the crops and local investigation into the oecurrence of 
pests, In Madras, the work is very advanced and in almost every district 
the occurrence of pests has been investigated, as a preliminary to syste- 
matised campaigns to check them. Special attention has been paid to the 
Hairy Caterpillar pest of South Arcot (Creatonotus altistriga, WIk.) and to 
the Deccan Grasshopper (a Pyrgomorphid of undescribed genus). ‘The 
latter has also been studied in Bombay, and remedial measures for the 
Potato Moth (PAthorimea operenlelia) carried out. In the Central 
Provinces, the work against Potato Moth was continued and work begun 
against the White ant (Termes obesus). In the United Provinces the work 
against the Cane Grasshopper (Hieroglyphus furcifer) has been continued. 
In the Punjab some experimental work has been done with bee-keeping in 
the hills and with sorioulture. 

The work in progress with biting flies, as affecting cattle, has made little 
progress owing to the absenee of the Second Imperial Entomologist. 

In Mysore, theiMyoologist and Entomologist, Mr. I. C. Coleman, has 
studied the general pests of the State and especially the Deccan Gras 
hopper and the Dusky Ground Beetle (Qpatrum spp.). Mr. R. D. Anstead, 
Scientific officer of the Unitel Planters’ Association of Southern India, has 
investigated mothods of checking the green Bug and brown Bug of coffee 
and the pests generally occurring on coffee, tea, rubber, pepper, ee., in 
South India. Mz. C. B. Antram, Entomologist to the Indian ‘Tea Associar 
tion, has continued his work against the tea Mosquito (Helopeltie thei- 
vora). 

‘The issue of coloured plates illustrating the life-histories of injurious and 
beneficial insects has beon continued and these have beon very largely 
culated and used by Provincial Agricultural Departments, Publications in 
Agricultural Entomology during tho year are few, the most notable being 
©Fasaler Poka;? a revision in Bengali (with 20 coloured plates) of Indian 
Insect Pests. ‘The record of ailvance in this subject grows smaller as the 
practical applied work absorbs the attention of the available workers, and 
‘while the practical applied work is yeurly growing as the value of Agricul 
tural Entomology becomes more generally rooognised, the staff for both 
enquiry and practical work remains the sume. ‘The position is growing 
less and less favourable for the prosecution of any careful research or 
investigation, though the need for research grows as the subject 


expands. 
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Publications, 
Teat-books. 
H, Maxwaut-Larnor. . Indian Insect Life. 
C.C. Guose . ~—-. Fasaler Poka (Bengali Revision of Indian Insect 
pests.) 


Journal Articles. 


Vor. V, No, 1, H. Maxwsnt-Leroy 
axp G. Evans Storage of Seod Potatoos. 

Vor. V, No.2, H. Maxwati-Lnrzoy . A New Insecticide. 

Vor, V, No.2, H. Maxweni-Lrrzor . Tukra Disease of Mulberry. 
(Also in the Bengal Agri. 
Tournal). 

H. MaxweurLermor =. =. =~ .‘Three Joumal Reviews and 
three Notes. 


Memoirs of the Department of Agriculture, 
Vor. I, No. 8, H. Maxwaui-Luror . Life-histories of Indian Insects. 
Coleoptera I. 
Bulletins, 
H. MaxwauirLmmor . Vernacular Names, (In the press). 


Leaflets. 
Instructions for rearing Eri silk-worms, (In English, Hindi, Bengali) 
Eri sved exchange, 
Other Contributions. 


H. Maxweu-Lernor . Weevil in Wheat. (Indian Trade Journal, 
Pol. XV, No, 190). 





Bulletins of the Indian Tea Association. 
No, 1 of 1910, C. B. Antiam. The Mosquito Blight of Tea. 
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FOREST ENTOMOLOGY, 


V. SUBRAMANIA IYER, M.A, FLS., 
Forest Zoologist. 


__ This branch of the Research Institute was engaged in the investiga- 
tions of :— 

(a) Sal-insect pests of the United Provinces and Central Provinces. 

@) Insect pests of the Himalayan Conifers. 

(©) The damage done to Babul plantations in Berar by rats and a 
Tongicorn borer. 

(@ The Lite-histories of the predaceons and parasitic insects of the 
Lac-seale. 

(© The classification and cataloguing of the insects collected during 
the last 10 years for the College and the Institute by the 
officers of the Department. 

(A) Damage to one-year old Sal-seedlings owing to an attack by 
caterpillars of Pammene Theristis, Meyr. on the roots in the 
Dechowri Range of the Kumaon Division, United Provinces. 
The investigation was started towards the end of February 
last, but litile progress was made in the study of the Life- 
history of the moth which was, however, successfully bred 
out in the Laboratory at Dehra Dun and was sub- 
sequently identified by Mr. Moyrick as Pammene Theristis, 
‘Moy. Itis proposed to continue the investigation of this 
subject during 1910-11. 

(9) The Casuarina insect pests of Madras (East Coast). ‘This investi- 
gation was undertaken during May and June last in Nellore, 
North and South Aroot, Districts of the Presidency of Madras 
‘and the report which will shortly be submitted for publication 
deals with the Life-history of Arlela fetraones (Moore) and 
other insects that infest Casuarina on the East Coast of 
Madras. 

Daring the year under review the time of the Zoologist was also taken 
up with: 

(@) Tdentification of insects for the benefit of Forest officers and 
others interested in Forest Entomology, 
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() Famishing of information regarding the Life-history of known 
insoot pests with suggestions of remedial measures for their 
eradication. 

(6) Setting up of Show-cases of Injurious Forest insects for the 
benefit of the students of the Imperial Forest College. 


List of Publications, 

1, Srepamre, E.P. Second monograph on some undescribed Scolytide 
(Indian Forest Memoirs, i, Part ii.) 

2. Srepoixe, E.P. . Note on soino Insect posts of the Himalayan Oaks. 
(Indian Forest Records, ii, Part i) 

8, Sreppine, E.P. . Scolyius major. (Leaflet No. 4, Forest Zoology 
series.) 

4. Srepoive, E.P. . Polygraphus major. (Leaflet No. 6, Forest 
Zoology series.) 


VETERINARY SCIENCE, 


by 


‘Mason F. 8. H. BALDREY, LC.V.D., 
Offciating Imperial Bacteriotog 





'The output of various products at the Imperial Bacteriological Labora- 
tory, Muktesar, will be observed from the following table:— 


Nace, 













Anti-Rinderpest Serum. 
Hemorshagio Septioomia vaccine. 
AntisAmthrax Sum 5. se 
Chacbon Symptomatique Pillules 
Milica 1s gASEEN yee 
Tebeoin, 5 6 ee 
‘Strangles vaccine and seram (on tral) 
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Rinderpest.—The output of seram has been considerably inoreased by 
the application of the Peritoneal Washing method. ‘This technique has 
been improved and rendered of practical benefit so that the amount of ir 
oculable material for hyper-immunisation purposes has been increased. ‘This 
in spite of the fact that the number of animals obtained has been less in 
weight and numbers than heretofore. ‘The success of this method is a 
matter for congratulation. 

Further experiments are now being conducted in other methods of in- 
creasing material by incubation, ete. 

Hemorrhagic Septicemia.—Experiments have lately been conducted 
in the methods of contagion and natural immunisation by feeding, ete. A 
series of observations will also shortly be made as to the feasibility of 
obtaining a sensitised vaccine for this disease. ‘The whole will form the 
subject of a special Memoir. 

Anthrax.—There are some hopes that a Vaccine which is harmless and 
has lately been tried in the Laboratory may prove in a measure successful, 
but it is too early to say anything definite. ‘The serum prepared is a 
powerful one and gives immunity for about five weeks. 

‘Surra.—A series of observations have been conducted as to the method 
of fly infection. This will form the subject matter of a special paper. 
‘The successful treatment by arsenic has been confirmed and the following 
cases have been treated and cured. 

In our hands we have boon able to cure about 80 por cent. of cases 
treated, The treatment was subjected to the most severe test it is possible 
to apply. 

‘Twenty ponies from the Transport Corps were sent to the Laboratory 
in October 1909. ‘These ponios had contracted Surra on the Kathgodam 
road, ‘They were in the last stage of the disease, entirely emaciated, and 
hardly able to walk. ‘They were aged ponies, most of them well over six- 
teen years. Out of these twenty ponies, two died from colie not attribut- 
able to the treatment and two died from cerebritis. Nine were returned to 
work at end of January 1910, having been under observation three months 
from the termination of treatment. Soven others wore returned to the 
‘Transport at the end of March 1910. 

‘These also were Kept under observation for three months. Further 
experiments have been made in the treatment of camels by the use of ad- 
vyentitious drugs with Arsenic. 

‘A report will be submitted on this method. 
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Charbon Symptomatique.—A serum was prepared with a view to its 
use in actual outbreaks where the use of vaccine is attended with danger. 
This serum has been tested in the Laboratory but not yet used in the field. 

Lymphangitis, Contagium of cattle.—An organism causing symp- 
toms: similar to those described by Colonel Raymond in the Journal of 
‘Tropical Veterinary Science has, during May, been investigated and is the 
subject of a paper. 


A List of Publications contributed during the year 1909-10 from the Impe- 
rial Bacteriological Laboratory. 


Bacorer, F.S.H. Annual Report of the Imporial Bacteriological 
Laboratory for the year 1909-10. 
Bunny, F.8.H. — . Some Original Notes on the Comparative immu- 


nising Properties of Vaccine and Agressions 
in Schweineseuche. (Jr. of Trop. Vety. Sci. 
», No. 1, 46.) 

Bawany, F.S.H. . Notes and observations on the Evolution of 
‘T. Lewisi in the Rat Louse, Hamatopinus 
spinulosa. (Ir. of Trop. Vety. Sci. v, No. 1, 
JoL) 

Also Archiv fur Protistenkunde. 

Howes, J.D. E. . Further Experiments on the Treatment of 
Sura with Atoxyl and other preparations of 
Axsenic. (Jr. of Trop. Fety. Sei. tv, No. 3, 
286.) 

Houses, J.D.E, - . The Treatment of Surm in Horses, by means of 
Arsenio and its Derivatives, Thirty-two oases 
‘of Successful Treatment. (Jr. of Trop. Fety. 
Sei. v, No, 1, 1.) 





A Liat of Papers published during 1909-10 bearing on such diseases, 
Anorrs, Cart. EP. . Some Notes on Fquine Filatiasis. (Jr. of Trop. 
Tely. Sci. 0, No. 1, 96.) 
Cumany, J.B... Trypanosomiasis and other Diseases of Camels 
with Experiments in connection with the 
former. (Jr. of Trop. Vety, Sci. iv, No. 3, 
816.) 
Comxwaut, J. W., & The Diagnosis of Rabies in Inoculated Animals. 
Kasava Pas, M. (ir. of Trop. Vety, Sci. v, No. 1, 149.) 
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Conxwarr, J. W., & The Measure of Immunity against Rabies in 


Kesava Par, M, 


Conxwat, J. W., 


Kusava Pat, M. 


Dawsox, W. 0, 


Gators, 8. H. 
Der, D. 


Evans, @. H. 


Evaxs, G. Hy 
Ruxw, T. 
Fnasm, H. 


‘Fare, G. W. 


Gator, 8. H. 


Garon, 8. H., 


Garo, 8. H. 


Garom, S. HL. 


Garam, 8. H. 


Animals. (Jr. of Trop. Vely. Sci. 0, Noo, 


166.) 

& Nogri Bodies. (Jr. of Trop, ely. Sct. v, No. 1, 
162) 

& Trichorrhesis nodosa in tho Horse. (Jr. of 
Trop. Vety. Sci. iv, No. 8, 807.) 





= Cocnurus serialis in a Goat. (Jr. of Trop. Tety. 
Sei. iv, No, 4, 556.) 

Blephant Sura” ‘Trypanosomiasis in the 
Blephant. (Jr. of Trop. Vety. Sei. 0, No. 2 
233.) 

& Notes on some parasites in Burma, ILL. (Jr. of 
‘Trop. Vety. Soi. v, No. 2, 240.) 

Surra in the Federated Malay States. (Jr. of 
Trop. Vety. Set. iv, No. 3, 345.) 

. Ephemeral Fever or Three Days’ Sicknoss in 
Cattle. (Jr. of Trop. Vety. Sci. v, No. 1, 
145.) 

+ Contribution to the study of Hemorrhagic sop- 
ticmia. (Jr. of Trop. Vetj. Sci. iv, No. 4, 
“601, 

+ Blaria Osleri in India. ° (Jr. of Drop. Fety. 
iv, No. 4, 626) 

= Linguatula tanioides (Jr. of Trop. Vety. Sei. 
iv, No. 4, 528.) 

(1) Treatment of Camel Surra, 
(U1) An Extraordinary ease of Resist- 
ance to Camel Surra in the Dog. 
(II) Some attempts at Treatment of 
Sura in the Dog. (Jr. of 
Trop. Vely. Sei. iv, No 4, 
46.) 

+ Contagious Gastro-Enteritis in Dogs. (Jr. of 
Trop. Vety. Sei.v, No. 1, 52.) 

. A Preliminary Check List of the Parasites of 
Indian Domesticated Animals. (Jr. of Trop. 
ety. Sci. v, No. 1, 65.) 





186 HOARD OF SCIENTIFIC ADVICE FOR INDIA, 1909.10. 


Garorr,S.H . 


Grssox, Apa 


Han, 8. G. 


Jowsr, W. 


nase, A. S. 


Lanse, A. 8. 


‘Lnesp, A. S. 


Laese, A. 8. 


‘Murr, 8. N. 
‘Mire, 8. N. 


Noma, G. H. Fy & 
Hapwax, 8. 


Orn, J.E.S. 


Pom,H.C. .  e 


Rabies. (Jr. of Trop. Tety. Boi. v, No. 2 
77.) 


. A Method of dealing with Rinderpest in the 


Fidld. (Jr. of Trop. Tely. Sci. v, No. 4, 
98.) 

Tho Australian Camel Trade and ‘Trypanosomia- 
sis. (Ir. of Trop. Vely. Sei. 0, No. 1, 
7) 

Biliary Fever or Malignant Jaundice of the Dog. 
(Canine Piroplasmosis.) The Drug Treatment, 
(Ir. of Trop. Fety. Sei. v, No. 2, 267.) 

‘The Normal and Abnormal Temperatures of the 
Camel, with a Note on Normal Pulse and 
temperature. (Jr. of Trop. Fely. Set. iv, 
No. 3, 800.) 

Note on Tapeworms in Punjab Camels. (Jr. of 
‘Trop. Vety. Sei. iv, No. 8, 805.) 

Summary of first serios of Experiments on Treat- 
ment of Surra in Camels. (Jr. of Trop. Vety. 
Sei. , No. 1, 87.) 

Filarim in Vitreous Chamber of the Eye of a 
Camel, Ophthalmia. (Jr. of Trop. Vely. Sci. 
0, No. 1, 89.) 

A case of generalised taberoulosis ina Macacus, 
(Ur. of Drop. Fetg. Sei.v, No. 2, 281.) 

Gnathostomum spinigerum in a Domestic Cat. 
(Ur. of Prop. Vely. Sci. v, No. 2, 284, 

‘The Successful Drug Treatment of Canine Piro- 
plasmosis. ‘Together with Observations upon 
the effect of Drugs on Piroplasma Canis. (Jr. 
of Trop. Pety. Sci. v, No. 1, 105) 

Contributions to the study of Trypanosomiasis 
and to the Geographical Distribution of some 
of the Blood-sucking Insects, ote, (Jr. of 
Trop. Fety. Sei. iv, No. 8, 395.) 

Distribution of certain Biting Plies in the Fede- 
rated Malay States. (Jr. of Trop. Vety. Sci. 
iv, No. 5, 390.) 














Pause, H.T. 
Bavaoxo, Fs 
Rayuonp, F. 

Rusrox, E, H. 


Rogprom, E. I. 


Rewuaxore, P. 


‘Tarovx, H., & Terra, 
L. 


‘Tromsox, C. G. 


‘Vartapanes, I. Fy 
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Trypanosona Theileri (Laveran) and Galziekte. 
(Ur. of Trop. Vety. Sei. io, No.4, 682.) 

Some Notes on Rabies (Jr. of Trop. Vely. Sci. 
iv, No. 8, 276.) 








+ Infectious Lymphangitis in Cattle, (Ir. of 


Trop. Vely. Sei. v, No. 2, 213.) 
A Reduction in the Cost of Anti-Cattle Plague 
Serum, (Jr. of ety. Set. iv, No. 8, 812.) 


. Filtration Experiments onf the Virus of Cattle- 


Plague with Chamberland Filters “BP.” (Jr. 
of Drop. Vety. Sei. iv, No. 4, 573.) 


« Rabies in th Street Dogs of Constantinople. 


(Ir. of Trop. Vety. Sei. iv, No. 4, 661.) 

Contribution to the study of Epizootic Lym- 
phangitis of Equidw in Senegal. (Jr. of Trop. 
Tety. Sci. iv, No. 4, 567.) 





+ Report on the Animal Industry of Indo-China. 


(ir. of Trop. Vety. Set. v, No. 1, 135:) 


+ A.case of Trypanotoma Theileri in Madras, (Jr. 


of Trop. Vely. Sei. iv, No. 4, 544) 
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PROGRAMMES OF WORK OF THE VARIOUS SCIENTIFIC DEPART- 
MENTS FOR THE YEAR 1910-11, AS APPROVED BY THE 
BOARD ON THE oth MAY 1910, 


1.—Department of Economic Products, Calcutta, and Imperial 
Institute, London, 


1, Turpentine,—The chemical investigation of the hydrocarbons of 
Indian turpentine at present in hand at the Imperial Institute will be com 
cluded there. 

2, Fragrant Gums,—The examination and identification of the plants 
yielding the various trade forms of myrrh, frankincense, mastic, byssabol 
and other like products from the Gulf of Aden, Arabia and the Persian 
Gulf will be continued. ‘The gums are further being examined chemically 
so that the subject is under study as a whole both from the botanical and 
from the chemical standpoint. 

8, Lac.—The study of the chemical constants of various forms of lac 
will be continued. ‘This investigation is connected with a study of the 
effect of adulterating shellac with resin. 

4. Dyes,—As a sequel to the publication of the Agricultural Ledger No. 
2 of 1908-09 on dyes from Indian flowers, came an offer of assistance in 
tho investigation of the subject from Professor A. G, Perkin. Very gladly 
the offer was accepted, and material for a chemical study of such flowers as 
are used and have not been investigated is being forwarded to him, The 
minor investigation on the dyeing properties of Baccaurea sapida is still 
in hand. 

5. Olls.—The minor investigation on the utility of the oil of “Tan- 
noom” (Chrozophora verbascifolia) will be completed if material can be 
obtained and so will that on the variability of tho oil of Amoora Rokituka. 
‘Tho important survey of Indian fixed oils will be brought to a finish by 
the publication of descriptions, characters and classification of those that are 
known, 

6. Citronella Oil,—The results of work to date will be published, and 
the publication will serve as a link between the work of the Reporter on 
Economic Products and that of the Forest Department. 

7. Fibres and Paper. —Work on jute-selection will be continued con- 


jointly with the Fibre Expert to the Goverament of Eastern Bengal and 
* 
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Assam. A few analyses are to be mado of “Sabai” grass from various 
sources. Indian papers are being examined from the point of view of 
their composition. 

8. Food Grains.—An attempt will be made to complete the review of 
the Indian races of juar (Sorghum vulgare) and an index of literature on 
races of rice in India will be published. 

9, Dioscorea,—Indian Yams.—During the year, the monograph on 
these plants will be corapleted. It will comprise’ the classification of the 
genus, descriptions and figures of the species, notes on the cultivated races, 
on the jungle and famine foods derived from varions species, and on their 
food value. 

10, Pulses.—The work on Indian pulses will be prosecuted. ‘The 
survey of those of Burma is being carried out conjointly with Mr. J. 
MaoKenna, Direstor of Agriculture, Burma, under whose instructions many 
aro being cultivated for better observation. The work on the Soy bean— 
Glycine Soja—consists of a botanic study of the races in India together 
with chemical examinations by Mr. D. Hooper. ‘The work of “ Khessary ” 
‘comprises the cultivation for the purposes of observation of many samples, 
which have been sown in the Royal Botanic Gardens, Calcutta, by the 
Kindness of Major A. T. Gage. ‘The study of “San” hemp has involved 
some special examination of material collected in Eastern Bengal. 

11, Caraway.—All the material available for study here has been lent 
to the Royal Botanic Gardens, Kew: so that the botanic investigation 
named in earlier programmes is still proceeding, but in England instead 
of in the Indian Museum. 

12, Turmerics, Curcumas and other Scitamines,—The investiga- 
tion is proceeding on two main Hines, (i) the study of such plants as yield 
starch, and (#) the collection of an index series of roots to serve as stand- 
ards for the identification of the several belonging to the Scitaminea which 
are sold as drags. ‘The amount of starch, oil and colouring matter in the 
various roots will be estimated. 

18, Gentians.—The identity of all medicinal bitters derived in Eastern 
Asia from this group of plants is being established. 

14, Aconites.—The study of the chemistry and physiology of our Indian 
Aconite roots is in progress in the hands of Professors Dunstan and Cash. 

15, Hemp Drugs.—It is proposed to assist Professor C. R. Marshall of 
Dundee in any way possible in his enquiry upon the chemistry of the 
active substances in “ Charas, ” 
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16, Solanaceous Alkaloids.—Tho study of these is in progress in the 
hands of Professor Dunstan. 

17, Colchicum luteum.—A physiological and chemical study of the 
roots of our sall Indian Colchicum is in progress on material sent by the 
Reporter on Economic Products to Cambridge. 

18, Peganum Harmala—A chemical study of the seeds of this drag 
is in progress at Manchester on material supplied by the Reporter on Eoo- 
nomic Products to Professor J. F. Thorpe. 

19, Thalictrum foliolosum.—A chemical study of the roots of this 
medicinal plant is in progress in the hands of Professor Dunstan on material 
supplied by the Reporter on Economic Products. 

20, Saponin,—Professor Schaer of Strasburg is endeavouring by work 
‘on material supplied by the Reporter.on Economic Products to ascortain 
how many forms of Saponin are in the vegetable kingdom. 

21, Indigenous Drugs.—-The work of the Indigenous Drugs Com- 
mittee will be continued. The fall programme cannot yet be given but one 
important piece of work will be a further examination of the effect on its 
efficioney of digging Podopyllum Emodi at different stages of maturity. 

22, Poison to Stock,—The collection of information on plants poison 
‘ous to horses, cattle, ete., is in progress, and botanie specimens will be 
collected as far as possible and sent to the varions military institutions re- 
quiring them for teaching parposes. 

OF the above, the following are new investigations or parte of in- 
vestigations :— 

(8) Index to the literature on rice. 
(4) Estimation of the amount of oil in the Soy bean in India, 
(ié8) Chemical investigation on dyes from flowers, 
(io) Tarmeries, ete. 
(0) Peganum Harmala, 
(vi) Thatictrum foliotosum. 

‘The following aro in hand at the Imperial Institute, Nos. 1, % and 
4 being conducted on material supplied by tho Reporter on Beonomic 
Products :— 

1. Completion of the work on Indian Daturas. 
2. Examination of the constituents of the Indian Aconites. 

"8, Examination of Indian opiums, 

4. The completion of the determination of the hydrocarbons of 


Indian turpentines, 





we 
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2,—Meteorological Department, 


‘Mreonovoey. 


1, Sounding balloons,—It is proposed to make a series of ascents 
throughout 12 months, beginning as soon in 1910 as the necessary instra- 
ments have been completed, probably at the end of March. ‘Two balloons 
will be liberated weekly, each carrying an instrument to record tempera 
ture, pressure and humidity during ascent and descent, while the vertical. 
and horizontal velocities of the balloons will be found, and their paths 
plotted, from observations taken in the ordinary way by theodolites at the 
‘two ends of a measured baso line. As far as possible the days chosen in 
each month by the International Commission will be observed, in order that 
India may contribute to the data of simultaneous upper air conditions which 
are now being rapidly accumulated. ‘This work will be carried out at 
Thang in the Punjab where the experiments with such balloons have 
hitherto taken place. 

2, Kites.—The work with balloons will, it is believed, tax the depart- 
ment as far as is practicable, and it will not therefore be possible to supple- 
ment that work by the use of kites. 

3. Atmospheric electricity.—Continued observations will be made of 
the chiof factors of atmospheric electricity. ‘These are :—Tho electric 
potential gradient; ionization, conductivity and radio-activity of the air; 
tho earth-air current, and the quantity of electricity carried down by rain 
and snow. 

4, Seasonal variations of weather.—It is proposed to continue the 
search for relationships between these variations in different parts of the 
earth, and to try to find physical explanations in certain cases. 





Astronomy : Solar Physics, 


5. Photographing the sun in ordinary light,—This will be conti- 
‘ued as in former years. 

6. Record of sunspots.—As before. 

7, Record of prominences,— As before. 

8, Sunspot spectra.—These will be studied both visually and photo- 
graphically as before, 

9, Halley’s Comet.—It is proposed to take as complote a series as 
possible of photographs of this comet, while it is suitably situated for 
‘observation, with the camera attached to the Lerebour and Seoretan equax 
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torial and with a smaller camera attached to the same instrament. 
Attempts will also be made to photograph the spectrum with a prismatic 
camera and with a slit spectrograph used in connection with the 18-inch 
silver-on-glass mirror. 

10, Variations in the quantity of radiation emitted by the sun.— 
Photographs of extra-focal images of stars and of the moon reflected from 
convex quartz surface will be continued with a view to deteoting varia- 
tions in the solar constant and variations in relative emissive power in 
different regions of the spootrum. 

11, Photographing the sun in monochromatic light.—The routine 
work with the spectro-heliographs will be continued, and in addition photo- 
graphs in H light will be taken with the new auto-collimating grating 
spectro-heliograph, 

12, Spectra of sunspots :— 





(a) Studies in the radial movement in spots will be continued. 
() Attempts will be made to detect vertical movements in the 
umbre. 
(0) Displacements of lines due to pressure effects in spots will 
be studied. 

18, Displacements of lines at the sun’s limb,—It is proposed to con- 
tinue the research into the cause of the shift of the lines towards the red at 
the sun’s limb, using a series of high dispersion spectra of limb and centre 
already secured with the Michelson grating. Particular attention will be 
given to the shifts of the lines which are most and least affected by pressure. 


Seismography, 
14, The three Omori seismographs, two in Simla and one in Bombay, 
and the Milne sefsmographs at Calcutta, Kodaikanal and Bombay will be 
kept in use during the year. 


3.—Survey of India (Scientific Research Work). 


Gravimetric Survey.—Pondulum operations in Rajputana in the area 
between Latitudes 24° and 27° and Longitudes 79° and $2°. 

Magnetic Survey—Colaba Observatory under the Meteorological 
Reporter and the four Observatories under the Surveyor General will con- 
tinue to work. Observations will be takon at repeat stations and at certain 
selected old field stations and detailed surveys of disturbed areas will be 
continued. 
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. Latitude Operations,—Latitade observations “south of the Himalaya 
of Central and Eastern Nepal on the N. B, Longitudinal series up to 
Sonakhoda and commencement on the North Maluncha and North Parax 
nath Meridional Series. 

Solar Photography. Photographs of the sun will be taken daily at 
10 aac and 4 at, at Dehra Dun, as has been done since 1879 in conjune~ 
tion with Greenwich, 





4—Geological Survey. 
Part A.—Subjects undertaken during previous yeors to be continued. 
(2) Geological Survey of Upper Burma, 
(2) Revision of the Survey of Central India and Kajputana. 
(8) Investigation of samples of salt from Rajputana and the Punjab 
Salt Range. 
(4) Mapping of unsurveyed areas in the Central Provinces, 
(5) Survey of oil-bearing regions in North Eastern Assam. 
(6) Economie Survey of the Dhalbhum Estate. 
(1) Survey of the [dar State in the Bombay Presidency. 
(8) Search for mammalian remains in the Siwalik rocks of Jammu 
and Kangra, and revised classification of freshwater Tertiary 
* strata. 

(8) Palwontology of (a) the Liassic beds of Baluchistan, (b) the 
Cretaceous and Tertiary systems of Tibet, (c) the Indian ‘Tex 
tiary mollusca, (2) Jurassio brachiopoda from the Northern 
Shan States, and (¢) study of the Siwalik vertebrates, 

Part B.—New questions. 
(20) ‘The examination of the Lonar Lake salts. 
(11) Survoy of the oil-bearing strata of the Rawal Pindi district, 
(12) Artesian water-supply in Gujarat and other places. 
(18) Sulphide ores in the Punjab Salt Range. 
(14) Paloontology of (a) Silurian fossils, (8) Permo-Carboniferous 
and Triassic fossils, and (c) Gondwana plants from Kashmir. 


5 —Botanical Survey. 


Work already in progress —The Superintendent of the Royal Botanic 
Garden -will continue the compilation of a catalogue of the non-herbaceous 
plants cultivated in the Royal Botanic Garden, Caleutta. 

The Curator of the Herbarium will finish his account of the botanical 
results of the expedition to Lonakh in the North-West of Sikkim. 
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An account of the botanical results of Mr. Mecbold’s tour throtgh 
‘Manipur and Burma will be elaborated for publication, 

‘Mr. LH. Barkill’s account of his trip into Nepal will appear. 

New work,—Two Indian Assistants will be trained to Herbarium work 
in the first instance and, if possible, field work also. A commencement 
will be made in forming photographic records on a suitably large scale of 
typical views of Indian vegetation and of typical Indian plants. 

‘The Curator of the Herbarium will be deputed to study in the field the 
flora of the South-Eastern area of Sikkim in the same way that he has 
done the North-Western area of the same provinee. 

Signor Beceari’s account of the gonus Demonorops of climbing palms 
will, it is hoped, appear during the year. 

Work by associated officers,—The Director of the Botanical Survey 
has been informed that there is little prospect of the Government Botanist, 
Madras, being able to do any systematic botanical work. 

‘The Economic Botanist to tho Government of Bombay states that he 
is to undertake the collection and identification of flowering plants from all 
parts of the Bombay Presidency. He proposes to make a special study of 
the genus Zamariz and to makea catalogue of the hostsof certain parasites, 
chiefly Loranthus and Cuscuta. 

No botanical work bearing on the Botanical Survey of India is to be 
undertaken by the Economic Botanist to the Government of the United 
Provinces. 

6—Agricultural Department. 


‘T—AexicuntoraL Reseancn Instirors, Puss, 


‘The scientific work of the Institute for the coming year is indicated 
under the programmes of the different sections. 

‘The Prospectus of the Institute and College, ax revised by the Board of 
Agriculture, 1909, and finally approved by the Government of India, bas 
been published and the courses given in the soveral sections will be on the 
lines indicated therein, 

For the benofit of Jond /ide agriculturists and the subordinate staff of 
the Agricultural Departments, specially short courses of a simple and 
practical nature have beon instituted and instruction in these subjects will 
be continued. 





TL—Acercuurvnat, Cumnsrey, 
1. The work on the availability of plant food in soils will be continued, 
. the immediate aim being the more correot ascertainment of the composition 
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of the aqueous solution in the soil. Included in this section of investiga- 
tion are naturally the amounts of nitrate in soils and temperatures. It is 
intended to co-operate, if possible, in relation to this subject with the 
Imporial Bacteriologist. 

2, The investigation on soil moisture and water requirements of plants 
is being continued on lines which have been sufliciently indicated in the 
memoirs. 

8. A joint investigation with Mr. Burt, Deputy Dizeotor of Agriculture, 
United Provinces, is being conducted into the causes of infertility in a tract 
of land in the Mainpuri District. 

4, The effect of soil and manure on the composition of erops is a branch 
of study which is engaging the attention of a number of investigators and 
is one on which I have already obtained some information. It will be 
developed at Pusa during the coming year, 

5. Two points in relation to the Indian saltpetre manufacture, in respect 
of which it seems possible that an improvement can be suggested, will be 
investigated. 

6. Education.— This requires no special comment ; it will be conducted 
‘ccording to the lines laid down. 





TIL—Eoowome Borany. 


1, Training —The training of advanced students in this section will 
be continued on the lines Inid down in the prospectus of the Institute. ‘The 
course on fruit-growing will be given as usual in the cold weather, 

2. Plant breeding and plant improvement.—During 1910 the 
following crops will be studied :—Wheat, tobacco, barley, oilseeds and fibre 
plants. 

(a) Wheat.—The botanical survey of the wheats of Baluchisten will 
be completed. The production of improved varieties by selection 
and hybridization will be continued. ‘The co-operative experi- 
ments on the effect of environment on the milling and baking 
qualities of Indian wheats, which are being conducted in collabo- 
tation with Mr. H. M. Leake, Economic Botanist to the United 
Provinces, and of which the earlier results are now in course of 
Publication, are being continued onan extended basis. ‘The above 
experiments include the effect of weathering on the quality of 
the wheat crop and the Imperial Bacteriologist has agreed to 
undertake the study of the bacteriological aspect of this subject. 
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(2) Tobacco.—The production of new varieties by selection and hybri- 
ization will be continued as well as the testing and curing of the 
varieties already isolated. ‘The investigations on the influence of 
environment on the stability of the type and on the quality will 
be continued. 

(c) Oil-seeds.—The study of the oil-seeds of India will be continued on 

similar lines to those adopted in the investigations on wheat. 

(@) Fibres. ~The isolation and testing of pure races of fibre plauts of 
India will be continued. 

(c) Fruit.—The fruit experiments will be continued on the lines laid 
down in the First Fruit Report, 

(/) Minor Investigations.—The study of the varieties of cassava will 
be completed and the investigation on the inheritance of sex in 
ganje continued. 

IV.--Mrcoxosy. 

1, Research and Experimental work.—Owing to the opportunity for 
co-operation afforded by the appointment to Pusa of the Imperial Bacte- 
riologist, itis proposed to resume the work on soil fungi which was tempo- 
rarily abandoned two years ago. 

‘The work on the wilt diseaso of crops, especially of indigo and cowpea, 
and if opportunity oceurs, of cotton and gram, will be continued. 

‘The investigation of sugarcane disease is being continued and the 
now results regarding red-rot will be published. ‘The Supernumerary Myco- 
logist is investigating the life history of sugarcane smut, 

Assistance will be given on the campaign against the bud-rot disease of 
palmyza palms in the Godavari. An account of the parasite and a review 
of the work undertaken to prevent its spread will be published. 

It is proposed to publish a preliminary account of the soft-rot disease of 
ginger based on the work of the last two years. 

‘The study of some anthracnoses of leguminous crops, specially of val 
(Dolichos) and cowpea, will be begun. 

2, Training,—The training of students in Mycology will be continued 
and the advanced course of Mycology will be given to those already in 
training ; assistance will be given to Provincial Colleges in providing notes 
and material for Mycological instruction. 

8, ‘The collection and identification of Indian parasitic fungi will be 
continued. If possible a complete list of the ascomycetes in the Pusa 
Herbarium will be published and the text of the book of Indian Plant 
Diseases finished. 
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‘V.—Ewromonoer. 


1, Research and Experimental Work.—The work of the past year in 
studying and advising on crop pests will be continued. Assistance will be 
given, where desired, in directing the work of Provincial Assistants and in 
coping with any outhreaks of pests that may oceur. So far as possible, all 
specimens of insects sont in will be identified and work in connection with 
the reference collection of insocts of the plains will be continued. ‘The 
issue of coloured plates of injurious and beneficial insects will be continued. 
Enquiries in progress on insecticides and spraying machines, fumigation, 
the danger of the importation of injurious insects and the value of parasites 
as checks on crop pests, will be carried on as time permits, ‘The staff of 
the Second Imperial Entomologist will continue work in progress on 
mosquitos, biting-flies and fruit-flies. The cultivation of Jac at Pusa will 
be continued and so far as possible assistance will be given to those wishing 
to start cultivation in agricultural areas, Bri silk cultivation will be 
tinued as the basis of a possible cottage industry in several parts of India 
and assistance will be given so far as possible in starting the industry in 
new localities. The cultivation of mulberry silk will be continued chiefly 
with a view to giving advice to those who require it and to testing the 
possibilities of this industry in new localities. ‘Tassar silk rearing will not 
be continued. 

2. Training.—It is uncertain if any students will present themselves 
for the course of advanced entomology. If they do, this course will con- 
tinue as before, Short courses in eri sill: and lac cultivation will be given 
if required as also a course in sericulture. If possible, instruction in deal 
ing with insects injurious to live-stock will be given as part of the course 
in cattle-bresding. 

Publications.—A revision of the Indian Insect Pests in Bengali is 
being published ; if time permits, the full revision of the text of Indian 
Insoct Pests will be taken up. 








VI.—Acarcurrunat Baorenroocy. 


‘The Biological aspects of tillage in Indian soils. 
‘This will involve investigations extending over a prolonged period, the 
basis of which would include a general investigation of the bacterial content 
of Indian soile. 
Concurrently with this general investigation special observations will 
be made with the intention of determining the biological factors under- 
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lying certain problems of agricultural interest such as thoss connécted with: 
the custom of embanking wheat lands. ‘They will also include enquiries 
into:— 
1, The biological aspects of the availability of plant food in soils. 
2, The biclogical factors concerned in the decomposition of organic 
matter in Indian cultivated soils. 
8. Biological aspeots of :-— 
(@) Green manuring in India. 
@) “Weathering ” of soils. 
(¢) Effect of ploughing land when too wet, before sowing. 
No. 1 will be carried out in collaboration with the Imperial Agrieul+ 
tural Chemist, No. 2 in collaboration with the Imperial Mycologist and 
No. 8 in collaboration with the Imperial Economic Botaniet. 


VI.—Acnrovrrone. 


1. Permanent Experiments.—The permanent manurial and rotation 
experiments and the pasture experiments will be continued. 

2. Extension of Botanical Work. —The growth of selected varieties of 
wheat will be taken up in extension of the work now being done by the 
Imperial Economic Botanist. This work will be carried on in consultation 
with and under the botanical surveillance of the Imperial Economic 
Botanist. 

3, Cattle-breeding.—The local herd has been transferred to the 
Bengal Agricultural Department and the Montgomery herd will now be 
‘considerably increased. Improvements of this breed by selection based 
principally on milk tests will be the chiof object in view. It is also in- 
tended to start a dairy. 

4. Sheep. —The crossing of local and Bikanir ewes with Dumba rams 
‘will be oontinued. 

5. Poultry.—Poultry breeding and distribution will be continued 

6, Training;—Courves in the practice of agriculture will be given as 
heretofore. 








VITI-—Ihemntan Conroy Srecraust. 
1.—to visit and advise on points regarding cotton and its cultivation 
whenever requested to do so by Provincial Departments of Agriculture: 
_—By special invitation of the Department of Agricultare, Central 
Provinces, to make detailed investigations throughout the whole of the 


ire BOARD OF SCIENTIFIC ADVICE FOR INDIA, 1000-10. 


cotton tracts of that Province in co-operation with the Deputy-Directors of 
Agriculture ; continuation of this research would probably have to be 
carried into Khandesh and Bengal ; also to investigate into the distribu- 
tion of superior varieties in the rich cotton tracts of the Nizam's Dominions 
especially those which lie along the Godavery river. 

TIL—As Bourbon and Buri Cottons appear to be two superior varieties 
most suitable for what are at present non-cotton-producing tracts, namely, 
those with a sandy or red soil or with a rainfall heavier than ean be borne 
by indigenous varieties, it is proposed to carry out experiments with these, 
on lands furnished by the owners, in parts of Rajputana, near the Western 
Ghats, and perhaps Mysore. I understand that the officers of the Madras 
Agzcultural Department are to undertake investigations into the Bourbon 
cultivation in the red soils of their Presideney. 

IV.—The re-establishment of superior varieties in Kathiawar and other 
parts which substituted inferior drought resisting cottons during the 
famine year of 1899-1900. 





TX.—Provincrat Dzpanraeyts oF AGRICULTURE. 

‘The programmes for 1910-11 generally follow those described in 
1909-10. The following are, howover, important additions :— 

Bengal.—The Sabour College will likely be opened in November 1910, 
‘As a consequence, much of the time of the Principal, the Eeonomic Botanist 
and the Agricultural Chemist will be occupied in the laying out of the 
Farm, the Botanical Garden, College grounds and the fitting up of the 
College Laboratory. Manurial and other varietal experiments with paddy, 
jute, sugarcane, wheat and maize will be continued. For the revival of 
sericulture industry in the Province, pure and disease-free seed will be 
supplied to silk-worm rearers from model nurseries under the control of the 
Department. Well-boring operations have been undertaken in Bebar and 
will be continued as they indicate a possibility that very large supplies of 
water may be obtained from deep borings in South Behar. The work of 
classifying the different types of sugarcane in the Provinee will be con- 
tinued in co-operation with the Economic Botanist. The experiments on the 
chemical selection of the canes are also being continued. At the Indigo 
Research Station, Sirsiah, attempts are being made to improve the indigo 
plant by selection and to study the causes which lead to the production of 
indican with a view to evolving some method of stimulating its production. 

United Provinces.—'The opening of Experimental Farms at Attara and 
Benares has been deferred owing to financial pressure. ‘The principal crops 
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under study have boon wheat, cotton and sugareane. It is intended to 
carry on the classification of the wheats of the Province based upon the 
observation of the growing plant. Co-operative experiments on the effect 
of environment of the milling and baking qualities of Indian wheats are 
being extended, in collaboration with Mr. Howard, the Imperial Economic 
Botanist. Pure Indian types of wheat will be tested on a field scale at 
Cawnpore. Selection experiments with types of wheat best suited to 
Bundelkhand conditions as regards power of resistance to rust will be 
carried on at Orai. Pure seleoted Muzaffernagar wheat is being propagated 
at Cawnpore for distribution. Experiments with indigenous cottons will 
be carried on at Aligarh and attempts will probably be continued to 
establish American cotton ona commercial scale. Trials are being made 
to establish lac on dhak trees, Butea frondosa, growing on usar land, A 
study of alkali soils in a canal irrigated area has been taken up to deter- 
imine the nature and distribution of the alkali salts, their variation laterally 
and vertically and with season and such other connected questions. 

Punjab.—The site for the second Agricultural Station has been ac- 
quired at Gurdaspur and the laying out of the land for experimental  pur- 
‘poses will be pushed on. ‘The distribution of American cotton seed will be 
‘continued mainly in the Canal Colonios. A staff of well-borers will be 
organised for extension of well-icrigation where possible. Attempts to in- 
troduce the labour saving machinery tested by the Department will bo 
continued. ‘The Lyallpur Agricultural College has been opened and much 
time will necessarily be occupied in organising the teaching work. ‘The 
Agricultural Chemist will investigate, as time permits, the whole question 
of the alkali lands of the province. ‘The breeding of poultry will be taken 
up with a view to develop a cross between an English and indigenous breed 
to suit local conditions. The present condition of date-cultivation in the 
province will be investigated, the possibilities ofits improvement and exten- 
sion will be studied and a certain number of selected varieties will be 
planted. ‘The experiments with cassava, flax and jute will be continued 
to determine whether they could be profitably introduced into the province. 
Further work on the classified wheats of the province will be undertaken 
to discover which of the selected varieties are best suited to the natural 
conditions of particular distriots. Sericultare, apiculture and Iac-culture 
have been taken up. 

Bombay.—Cotton will continue to receive the major share of attention, 
‘The methods for improving cotton consist of (a) hybridization, (8) selection, 
and (¢) trial of varieties in addition to experiments in manusing,, irrigation, 
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tillage and the like. ‘The cultivation of tobneeo under shade is being inves: 
tigated to determine the effect upon the texture of the leaf. As Nadiad 
tobacoos are markedly weak in potash, a suitable site in the same tract is 
being tested for laying out special experiments with potash manures on 
the recommendation of the Director of the Imperial Institute, London, 
‘The potato-moth will continue to receive special attention both in the field 
and in the store. A farm has been opened at Sukkur to introduce new 
crops, chiefly cotton, pulse and leguminous rope, into Upper Sind. The 
Agricultural Chemist proposes to study the method of dealing with the 
salt lands of the Nira Valley and other salt tracts in the Decoan. He will 
also investigate the souves and amount of loss in the manufacture of gur 
with a view to ascertain how they can be avoided and the bye-products 
utilised. The Economic Botanist proposes to study the varieties of the 
important local fruit crops with a view to description, classification and 
selection. Among new lines of work proposed to be undertaken by him 
aro the study of (1) the possibility of extracting and using plantain fibre 
inca profitable manner, (2) the variations of the cotton leaf as indicated 
by Mr. Leake’s leaf-factor, (8) the effects of crossing mango varieties, (4) 
eomparison of budding and grafting the mango, (5) the pruning of the 
mango, and (6) the comparison of European and Indian methods of grape 
culture. 

Madras,—The lands on the Farm at Beawada recently taken over by 
Government will be brought to a condition fit for experiment. As the de- 
mand for Mauritius sugarcane in the Godaveri delta is practically over, their 
farther distribution afield is being taken up. ‘The Barbados cane, No. 208, 
introduoed by the Department on the Samalkota Agricultural Station, hav- 
ing been a marked eucoess, efforts will be made to spread it as rapidly as 
possible. At Palur, exotic and other varieties of groundnut are being 
ested and compared with the variety grown locally. Rotation and mixed 
exopping experiments of groundnuts and cereals will be continued to 
determine which has the best effect on the sueceeding groundnut crop. In 
the oeded districts, where there is a much greater mixture of eotton 
varieties, the pure white-seeded variety called white ‘“Northerns” is the 
most promising. Forty-five acres of land have, therefore, been taken up for 
growing seed of this variety for distribution. The cultivation of 
Karungani variety in Tinnevelly is being pushed. In the same distriot, 
arrangements bave been made by the Department to bring into extensive 
uss the method of sowing cotton with a drill, a practice previously un- 
known. Village depts for the sale of seed will be extended to new 
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centres. ‘The experiments on the water requirements of irrigated garden 
crops will be continued at Coimbatore. ‘The disoases offesting the pepper 
vine will be investigated by the recently appointed Myoologist of the 
provinee. 


Central Provinces.—Implement depbts of the type already existing in 
Nagpur and Hoshangabad have been started on a small scale at Akola and 
Raipur. At Jubbulpur, a small plot under a Government Irrigation work 
is to be taken up to demonstrate, after experiment, the most economical 
‘use of irrigation water in the crops and soils of the district. A’ similar plot 
will be taken up at Damoh in land embanked by the Irrigation Department 
to teach people how to use much of the land which, at present, lies fallow. 
A small plot is also to be taken up at Nimar to demonstrate the possibility 
of growing better varieties of cotton in that district. ‘The various experi- 
ments with cotton as regards hybridizing, plant to plant selection, ete., 
carried on at Akola will be continued. An important experiment has been 
undertaken at Hoshangabad to test the double-cropping of embanked land 
on typical heavy soils. At Raipur, an experiment will be made to test the 
value of wild lucerne (Melilotus alba) both as a fodder crop and as a soil 
renovator for land which grows rice continuously without manure, as it is 
likely to be of great help in solving the manure and fodder question for 
Chhattisgarh, Demonstrations will be pushed on in the backward tracts 
of Chhattisgarh to extend transplantation of rice, irrigation of wheat and 
cultivation of cane and groundnut. 

Burma,—The crops under investigation are paddy, wheat, cotton, jute, 
jowar and maize. As the area under groundnuts is increasing, experiments 
in thefr yield, percentage of oil to kernel and of kernel to whole seed have 
been begun in addition to varietal experiments. If the Hmawbi Farm is 
opened during the year, work there will consist in laying out operations, 
In the event of this farm not being opened, some initial experiments will be 
attempted with flood resisting paddies, a site being obtained in one of the 
flooded areas. ‘The extent of damage done to cocoanut trees by the Rhino- 
ceros Beetle will be investigated, with a view to evolve a scheme to check 
its ravages. 

Easter Bengal and Assam.—The principal crops under study are 
rice, jute, sugarcane, tobacco and groundnut, At Rajshahi, Upper Shillong 
and also at Haflong (in the North Cachar hills), attempts will be made 
to raise potato seed for distribution in connection with the efforts which 
are being made to promote the cultivation of Naini Tal and Darjeeling 
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potatoes. ‘The experiments at Rajshabi having indicated that potatoes can 
be grown there successfully without irrigation, steps will be taken to 
popularise this crop in the district. Further work on tobacco at Burihat 
vwill depend upon the results of a flue-curing experiment which is being 
tried for the first time this year. Poultry-breeding will be commenced on 
2 small seale at Dacoa with Chittagong and Langshan fowls, An enquiry 
will be made as to the desirability or otherwise of introducing a new and 
superior polyvoltine race of silk-worm said to have been bred by Messrs. 
Anderson, Wright & Co. of Berhampur by crossing the Italian with the 
local “‘Nistxi” worms, At Shillong, the experiment with the European 
univoltine silk-worms, which have proved successful for six years in suc 
cession, will be continued. If time permits, the Fibre Expert proposes to 
stady the retting of jute and Sunn-hemp from the Chemical and Bac- 


teriological point of view. 





7.—Forest Department, 


Programme of work to be carried out at the Imperial Forest Research 
Institute, Dehra Dun, during the three Forest years 
1910-11 to 1912-13. 


Part I—Investigations into certain matters connected with the Sal tree 
(Shorea robusta) by all members of the Research Institute. 
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Part I.—Investigations into certain matters connected with the SA tree 
(Shorea robusta) by all members of the Research Institute—eontinued. 
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Part I—Investigutions into certain matters connected with the Sil tree 
(Shorea robusta) by all members of the Rescarch Lnstitute—continned. 
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Part I—Iwvestigations into certain matters connected with the Sil tree 
(Shorea robusta) by all members of the Research Instétute—continned, 
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Part I.—TInvestigations into certain matters connected with the Sal tree 
(Shorea robusta) by all members of the Research Institute—continued. 
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Part L—Investigations into certain matters connected with the Sal tree 
(Shorea robusta) by all members of the Research Institute—continued. 
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Part I—Jncestigations into certain matters connected with the Sal tree 
(Shorea rolusta) by all members of the Research Inslitute—continued. 
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[——Incestigations into certain matters connected with the Sal tree 
(Shorea robusta) by all members of the Research Jnstitute—continued. 
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Part I—Investigations into certain matters connected with the Sil tree 
(Shorea robusta) by all members of the Research Institute—concluded. 
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Norn, ~It is reooguiod that the general restriction during tho next threo years of investigations 
regarding the Sil to the United Provinoes may not be advantageous from the point of view of 
soquiring data applicable to this species throngliout India, but, owing tothe paucity of the staff 
sanctioned for the Sylvicultural branch of the Institute ite considered that this cannot be 
‘avoided at present. As soon as the necessary staf fs forthooming investigations should be 
‘extended fo Bengal, Eastern Hongul and Assam and the Central Provinces. 
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Part IL —Investigations into various subjects by the officers of the Imperial 
Forest Research Institute. 
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Part L1—Lacestigations into varions subjects by the officers of the Imperial 
Horest Research Institule—continned. 
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Part 1]—Incestigations into various subjects by the officers of the Juperiat 
Forest Research Institute-—continued. 
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Part 1L—Investigations into various subjects Dy the oftcers of the Imperial 
Forest Research Institute—-continued. 
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Investigations into various subjects by the officers of the Tmperial 


Forest Research Institute—continued. 
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Part 11—Investiyations into various subjects by the officers of the Imperial 
Forest Research Institute—continued. 
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Part 11.—Tnvestigations into various subjects by the offeers of the Taperial 
Forest Reseurch Institute--continued. 
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Part If.~Invectigations into various subjects by the officers of the Imperial 
Forest Research Institute—concluded. 
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8,—Natural History Section, Indian Museum, 

‘Phe programme for the Natural History Section of the Indian Museum 

must again be a provisional one, as two of the three new Assistant Superin- 

tendents have not yet reached Caleutta. The work noticed in last year's 

programme will, however, be continued, special attention being paid to 

blood-sucking Diptera of the families Muscide and Psychodide and to fresh- 
water fish. 





9.—Civil Veterinary Department, 


By the Imperial Bacteriologist :— 
(1) Anthraz—To continue the investigations laid down in the pro- 
gramme of the previous year. 
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@) Serra,—To continue experiments in methods of treatment and 
prophylaxis. 

(8) Rinderpest—Investigations as to possibility of preparing serum 
for buffaloes; and also the use of other than hill bulls for the 
preparation of serum for hovines. 

(4) Further tests of serums and vaccines prepared during the past 
two years. 

By the Offcer investigating Camel diseases :— 

(1) Investigations into Surra in the field. 

(2) The study of Filariasis in the camel, 

(8) Treatment of Surra in the camel. 

By the Provincial Staf.—Punjab Veterinary College Laboratory :— 

(1) Treatment of Surra, 

(2) Study of Hemorrhagic Septicomia, 

By Provincial Superintendents :— 

Collection of information and the mapping out, as opportunity occurs, 
of the incidence of Surra, Piroplasmosis, Hwmorthagic Septi- 
camia and Anthrax. 
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APPENDIX. 


REPORT ON SCIENTIFIC AND TECHNICAL INVESTIGATIONS CON- 
DUCTED FOR INDIA AT THE IMPERIAL INSTITUTE DURING 
THE YEAR ENDED 3oTH SEPTEMBER 1910. 


‘The scientific and technical investigations which have been in progress 
at the Imperial Institute for the Government of India during the year 
ended the 30th September 1910, are as follows :— 

(1) Opium.—The examination of the constituents of a Jarge number of 
specimens of opium collected at the instance of the Government of India in 
the various districts of India has been in progress. Over 100 samples in 
all have been submitted for complete investigation and the work is now 
approaching completion. 

(2) Solanaceous plants. —In connection with the examination of Indian 
Solanaceous plants, a report on the leaves and soeds of Datura Metel was 
completed during the year. Further specimens of Datura Metel and of 
Hyoseyamus niger were also under examination, 

(8) Aconites.—The investigation of Indian aconites has been in 
abeyance owing to the requirements of the Indian opium enquiry. It is 
hoped to be able to resume this investigation, which promises interesting 
results, during next year, 

{4) Tobacco.—Samples of tobacco grown experimentally at the Govern- 
ment Burithat Farm at Rangpur, Eastern Bengal and Assam, and at the 
Nadiad Agricultural Station in the Bombay Presidency, have been examined 
and reported on. ‘The nature and composition of the tobacco was ascer 
tained and expert opinions obtained regarding its quality and value. 
Recommendations were made in the reports for the improvement of the 
tobaccos. 

(8) Lac—Specimens of Inc prepared by a special process by the 
Imperial Forest Chemist wore examined and submitted to technical trials, 
Te appeared that the lac was rather darker than the best shellac and that 
there would be considerable prejudice against the form in which it was 
prepared. Larger samples for further technical trials were, however, 


requested. 
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An examination of lac from the “rain tree” (Pibhecolobium Saman), 
forwarded from Baroda, showed that the material was of fair average 
quality. 

(6) Monazite sand.—Samples of monazite sand from Travancore have 
been examined and reported on. ‘The opportunity was taken of referring 
to analyses of other specimens of the same sand previously received at the 
Imperial Institute. 

In addition to the above-montioned investigutions a large number of 
products received from the Officiating Reporter on Economic Products and 
other Indian officials have been examined and reported on daring the year. 
‘These have included cotton, jute and other fibres, cotton-seed oil and ghi, 
lemon grass oil, foodstuffs and minerals. 

‘The facilities offered by the Impersal Institute for obtaining independent 
and trastworthy infor;nation respecting the intriusie and market values of 
Indian commercial products are being more generally recognised, and u 
great deal of such information has been supplied to numerous Government 
officials in Tudia, and to merchants and firms in India as well as in the 
United Kingdom. 

In this connection it may be mentioned that several reports have been 
drawn up at the request of the Government of Mysore on the subject of 
the production and the commercial prospects of sandalwood,} with special 
reference to the present and future market for the Mysore wood. 
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Departmental Publications, 





I—Dzranmunxr oy Ecoxouse Puopvors, 
(1) The Agrionltural Ledgers series of papers on Economie Products issned as 
ready and priced acsording to the number of pages, 
2) Commercial Circulars printed for cireuation but not on sale, 
(8) Annual Report of the Industrial Seotion, Indian Museum, 





U.—Marroxovoaices, Devaney, 
Government of India Office, 
(1) Tho Fadia Daily Weather Report and Ch 
(2) Tho Weekly Rainfall Sammary, 
(8) The Monthly Weather Review. 
() The Annual Summary. 
(6) The Rainfall of Todi, 
(©) Indian Meteorological Memoirs 





Bengal Offee. 
) Bengal Daily Weather Report and Chart, 


() Monthly Rainfall tables ond Sommaios if tho cblof feature of the weather of 
the month over Bengal, 


Bombay Offee. 

(1} Bombay Daily Weathor Report and Chart, 

(2) Monthly Abstracts of the Bombay obrervatons (Bombay Gasete) 
Madras Offtee, 

(1) Bombay Daily Weather Report and Chart, 

2) Monthly Rainfall tables (AMadrae Gazette), 
Allahabad Office, 


@) Monthly Weathor Summoaties (United! Provinces Gazette) 
(@) Annoal Summory, 
(8) Monthly Rainfall tables (Cinited Provinces Gazette) 


Latore (Sime) Ofte. 
(2) Monthly Summary 


@) Anncal Sammary Jot Punjab weather, 


Til —Guoroorcar, SuBvsT. 


‘Tho publications of the Department inelude— 

"Pataontologia Indica arranged in series, and sold in parts which are priced 
af d annas (6 pence) per plate, 

Memoirs, Vols. I—XXXVIIL, including the larger papers on geological 
subjects. 

“Records, Vel. 1—XL, including the shorter papers and Avnual Reports from 
‘1888 to 1910 sold in parts, price one rapeo each. 

Manuals, Guidee and Maps. 

A cxmpl I of thn contontgaf he pbs be obtained by application 
to the Registzar, Geologienl Survey of India, 27, Chowringhi Road, Caleutia. 
Todeses to the Gonera and Speci described in the Puleontologia Indien up 
to 1891; to the Memoirs, Vols. I~XZ, and to the Records, Vole. I—-EXK, 
Ihave boen printed for sale. 














1V.—Suavay oy Ixprs. 


(2) Anmoal General Report. 
(2) Profesional Paper. 





‘V.—Bomaxicat, Sunvax ax Rovat, Borasic Ganpax, Cancomms. 
(1) Annual Repost of the Botaniesl Survey of India, 
(3) Reoneds of tho Botanical Survey, Vols. IIIT, Vol. IV, Nos. 1—4 and Val. V, 
No.1. 
(8) Annual Ropuet of the Royal Botanic Gardon, Caletts. 
(4) Anoals of tho Royal Botanic Garden, Caloatta, Vols. I—X1L. 
Hist of the euotents of the Becords and of the Annals with prices of the nambers 
and volamee stil availublocan bo obtained by applying to the Superintendent, 
Reyel Botanio Garden, Caleutte. 


‘Vi—Dersamenxs o” Acniovntons. 


(2) Annual Report—An account of the year's work of the Imperial Depart 
‘mont, including the separate roporta of the scientific officers of each 
‘branch (Agrisaltaral Chemistry, Botany, Mycology, Entomology, and 
the ike). 

(2) The Agricultural Journal of India—A quarterly journal containing 
‘on agrioultural matters intended for the educated sgriculturist and the 
general reader intrested in Agricaltare. 

(8) Scientific Memoirs of the Department of Agriculture An oceastonsl public~ 
tation for papers of a scientific or technical nature divided into seriee such as 
Chomicsl, Botanical, Entomological, and the like. 

(6) Bulletins.—Am occasional publication containing information on’ agricultaral 
rattors of a temporary vature. 

(6) Leajlets,Short notes of practical instruotion in agvicultoral matters, dealing 
rainly with entomological subjects. 





— 





VII—Fonsst Daranrwcunt, 
(1) Review of Forest Administration in British India by tho Tnspector-General 
of Forests (isuod annually). 
J (@) Annual Progress Report of Forest Adminstration in each Province. 
—Issued ly the Tcoal Governments annually. 
(8) Indian Forost Records 
(4) Indian Borost Memoirs, 
(8) The Indian Forester.—A mohthly Journal of Forestry, Agricaltare, Shika 
and Travel. ‘This is a Departmental Journal, published monthly. 
(8) Bulletins are published from time to time, 








VITI_—Zootoarost, Daranransn, 

(2) The Annual Report—Bro, 

(2) Tho Records of tho Indian Muscum, Sv0. Containing short papers on Indian 
zoology. Ono or two volumes iasued annually in quarterly parts, 

(8) The Memoirs of the Todian Museum, 4to, Containing monographs and_ other 
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